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In 1993, Naval Base (NA VBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1, 1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. Some regulatory review 

activities have also been delegated to U.s. Environmental Protection Agency (EPA) Region 

4. All RCRA CA activities are performed in accordance with the Final Permit (Permit No. 

SCO 170022 560). 

The Zone I RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1999), was submitted to SCDHEC in 

March 1999 to address most of the solid waste management units (SWMUs) and areas of 

concern (AOCs) in Zone I, and supplemental Zone I RFI Report, Revision 0, was submitted in 

May 1999 to address the final four AOCs. Comments generated by SCDHEC on both 

submittals were consolidated, and CH2M-Jones provided a combined response to 

comments outlining the approach CH2M-Jones would use to finalize the RFI Report. 

Following concurrence on the finalization approach, CH2M-Jones submitted the Zone I RFI 

Report Addendum, Revision 1 (CH2M-Jones, 2001) to SCDHEC on September 5, 2001. On 

November 29, 2001, SCDHEC provided final approval of the RFI Report Addendum, which 

22 was submitted in completion of the RCRA Facility Investigation (RFI) process for the 

23 SWMUs and AOCs in Zone I. 

24 This submittal has been prepared by CH2M-Jones to complete the RCRA Corrective 

25 Measures Study (CMS) Work Plan for the RFI units in Zone I of the CNC. The following 

26 Zone I sites are recommended for no further action (NFA): 

27 • AOC671 

28 • AOCs 672/673 

29 • AOCs 675/676/677 

30 • AOCs 678/679 

31 • AOC680 

32 • AOC681 
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8 The recommendations presented in this document are based on additional evaluation of 

9 existing data and known site conditions. All SWMUs and AOCs have been reviewed and 

10 rescreened in accordance with the policies and procedures agreed to by the BRAC Cleanup 

11 Team (BCT). 

12 Figure 1-1 illustrates the location of Zone I within the CNC and Figure 1-2 shows the 

13 locations of the units being addressed under this CMS Work Plan. 

14 AOCs 711, 715, and 718 (shown on Figure 1-2) are oil/water separators (OWSs) that were 

15 identified by SCDHEC in late 2001. Due to their recent identification, they have not yet been 

16 evaluated under the RFl process, but Confirmatory Sampling and Investigation reports are 

17 in progress for each one. The sites are included on Figure 1-2 to indicate their presence. The 

18 AOCs and SWMUs addressed in this CMS Work Plan (other than the OWS AOCs) can be 

19 evaluated separately and closed out independently of the OWS AOCs. 

20 The northern portion of Zone I has been zoned for business use (B-2); the lower middle 

21 portion has been zoned for industrial use (M-1); and the southernmost tip has been zoned 

22 for business use (B1-C) (see Figure 1-3.) 

23 1.1 Purpose of the eMS Work Plan for Zone I 
24 This report provides information about the Zone I units that documents the conclusions 

25 from the RFI and presents the CMS recommendations for each Zone I unit. 

26 SCDHEC comments on both the RFI report and the CH2M-Jones Response to Comments 

27 were presented in the RFI Report Addendum. As a result of the RFI findings, no additional 

28 field investigations are necessary. 

29 Also, the RFI report evaluated the potential of constituents present in the soils to impact 

30 groundwater quality by evaluating soil data relative to soil screening level (SSL) values. As 

31 part of the risk evaluations, the RFI compared the maximum detected concentrations of all 

32 constituents to generic SSL values based on a dilution attenuation factor (DAF) of 10. This 

33 approach is appropriate for non-volatile constituents, but given the mobility of volatile 

ZONEICMSWPREV1.DOC 



eMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MAY 2002 

1 organic compounds (VOCs), a comparison to an SSL with a DAF of 1 was agreed by the 

2 BCT to be more appropriate. Therefore, as part of this CMS Work Plan, VOCs detected in 

3 surface and subsurface soils in Zone I were rescreened using a generic SSL with a DAF~l. 

4 SSL values provided in the EPA SSL Guidance Document (May 1996) were used to 

5 complete the screening. 

6 Prior to changing the status of any site to NFA in the CNC RCRA CA permit, the BCT 

7 agreed that the following issues should be considered: 

8 • Status of the RFI 

9 • Presence of metals (inorganics) in groundwater 

10 • Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

11 • Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

12 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

13 • Potential linkage to surface water bodies (Zone J) 

14 • Potential contamination associated with oil/water separators (OWSs) 

15 • Relevance or need for land use controls at the site 

16 These issues are addressed for each of the sites included in the RFI report and the results are 

17 provided in this CMS Work Plan to expedite evaluation of each of these sites contained 

18 within Zone 1. 

19 Provided that the information presented in this report is adequate to address these site 

20 closeout items, it is expected that the BCT will concur that NFA is appropriate for each of 

21 these sites in Zone 1. At that time, a Statement of Basis will be prepared that will be 

22 available for public comment in accordance with SCDHEC policy. This will allow for public 

23 participation in the final remedy selection. 

24 1.2 Report Organization 
25 This CMS Work Plan consists of the following sections, including this introductory section: 

26 Section 1.0 Introduction - Presents the purpose of the report and background information 

27 relating to the CMS Work Plan. 

28 Sections 2.0 through 13.0 - Present unit-specific background, RFI investigation summaries, 

29 RFI risk summaries, and chemical of potential concern (COPe) / chemical of concern (COC) 

30 refinements (if any), closeout discussions, and CH2M-Jones site-specific CMS Work Plan 

31 recommendations. 

32 14.0 Recommendations - Provides the Zone I CMS Work Plan Summary. 

33 15.0 References - Lists the references used in this document. 
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1 2.0 CMS Work Plan for AOC 671 
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2 This section sununarizes the results and conclusions from the soil and groundwater 

3 investigations conducted at AOC 671, which were reported in the Zone I RFl Report, 

4 Revision a (EnSafe, 1999), Section 10.1, and as amended by the Zone I RFl Report 

5 Addendum, Revision 1 (CH2M-Jones, 2001). Figure 2-1 presents the site features and RFI 

6 sample locations. 

7 As part of the Zone I RFI, surface soil, subsurface soil and groundwater investigations 

8 were conducted at AOC 671 during multiple sampling events in 1995 and 1996. The RFI 

9 report presented the results of the investigations and conclusions concerning 

10 contamination and risk, as sununarized in Sections 2.1 and 2.2 of this CMS Work Plan. 

11 A further evaluation of COCs is provided in Section 2.3 of this work plan. 

12 2.1 Background 
13 AOC 671 consists of a former metering house, Building 3905G, and two associated 

14 25,000-gallon concrete underground storage tanks (USTs). The metering house and the 

15 tanks were constructed in 1944 and used to store aviation gasoline until 1966. The area is 

16 currently an unused asphalt parking lot between Piers Q and R. Two raised circular 

17 areas in the asphalt are thought to represent the locations of the USTs. The lack of 

18 information documenting removal of these USTs and the surface expressions suggest 

19 that the USTs are still in place. A concrete foundation along Hobson Avenue is all that 

20 remains of Building 3905G. 

21 The area is zoned for business and industrial use (B-2 and M-l). 

22 2.2 RFllnvestigation Results 

23 2.2.1 Soil Investigation Results 
24 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

25 samples were collected (see Table 2-1). 

26 2.2.1.1 Surface Soils 

27 A total of eight surface soil samples were collected in February 1995 and an additional 

28 two samples were collected in June 1995 (see Table 2-1 and Figure 2-1) Surface soil 

29 sample analytical results were evaluated relative to the EPA Region lIT risk-based 
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1 concentrations (RBCs). Based on the analysis presented in the RFI report, 

2 benzo(a)pyrene equivalents (BEQs) and n-Nitroso-di-n-propylamine exceeded their 

3 respective Region III unrestricted land use RBCs of 0.087 and 0.091 milligrams per 

4 kilogram (mg/kg), respectively. As a result of the screening process and subsequent risk 

5 assessment, both constituents in surface soil were identified as COCs under the 

6 unrestricted land use scenario. 

7 2.2.1.2 Subsurface Soils 
8 Seven subsurface soil samples, collocated with the surface soil sample locations (see 

9 Figure 2-1) were collected for VOCs, semivolatile organic compounds (SVOCs), 

10 pesticides/polychlorinated biphenyls (PCBs), metals, organotins, and cyanide analyses. 

11 Subsurface soil sample analytical results were evaluated relative to EPA Region III 

12 unrestricted and industrial risk-based concentration and SSLs with a DAF=lO. Based on 

13 the analysis presented in the RFI report, n-Nitrosodimethylamine (in sample 

14 1671SB00802) exceeded the Region III SSL (DAF=lO) of 0.0026 microgram per kilogram 

15 (/Lg/kg). However, as a result of subsequent risk assessment in the RFI report, no COCs 

16 were identified for subsurface soils under the unrestricted land use scenario. 

17 2.2.2 Groundwater 
18 Shallow groundwater at this site flows northward toward the Cooper River, with 

19 contours that essentially duplicate the shoreline (see Figure 2-2). 

20 Four shallow monitoring wells were installed as part of the RFI investigation. For 

21 analyses of groundwater samples obtained from the shallow wells, see Table 2-2. The 

22 groundwater samples obtained from an existing shallow/deep grid monitoring well 

23 pair (GDIOI7/GDI17D) were analyzed for VOCs, SVOCs, pestiCides/PCBs, metals, 

24 cyanide, chlorides, sulfates, and total dissolved solids (IDS). 

25 Constituents detected in the groundwater samples were evaluated relative to maximum 

26 contaminant levels (MCLs), tap water RBCs, and Zone 1 groundwater background 

27 reference concentrations (BRCs). 

28 The following sections set out the findings as presented in the RFI report. 

29 2.2.2.1 Shallow Groundwater 

30 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As 

31 a result of the screening process and subsequent risk assessment, the following 

32 constituents were identified as COCs for shallow groundwater: 
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1 • Arsenic was detected at a concentration exceeding its tap water RBC 

2 (0.045 microgram per liter [Ilg/L]) in nine groundwater samples. Four samples 

3 exceeded the Zone I BRC for arsenic (23 Ilg/L). Its maximum reported concentration 

4 did not, however, exceed its MCL of 50 Ilg/L. 

5 • Mercury was detected at a concentration exceeding its tap water RBC (1.1 Ilg/L) and 

6 its MCL (2 Ilg/L) in one groundwater sample (I671GW003) collected in the fourth 

7 sampling event. 

8 • Manganese was detected at a concentration exceeding its tap water RBC (73 Ilg/L) 

9 in all 16 groundwater samples. No samples exceeded the BRC (5,430 Ilg/L) for 

10 manganese. 

11 • Thallium was detected at a concentration exceeding its tap water RBC and MCL in 

12 two groundwater samples collected in the fourth sampling event. In samples 

13 1671GWOOI and 1671GW003, thallium exceeded its RBC of 0.26 Ilg/L and MCL of 

14 2 Ilg/L. 

15 2.2.2.2 Deep Groundwater 

16 Analytes detected in deep groundwater samples were evaluated in the RFI report. As a 

17 result of the screening process and subsequent risk assessment, the following 

18 constituent was identified as a COC for deep groundwater: 

19 • Thallium was detected at a concentration exceeding its tap water RBC and MCL in 

20 one groundwater sample collected in the fourth sampling event. In sample GDI17D, 

21 thallium exceeded its RBC of 0.26 Ilg/L and MCL of 2 Ilg/L. 

22 2.2.3 RFI Risk Summary 
23 Based on a unrestricted land use scenario, the following COCs were identified in the RFI 

24 report: 

25 Surface Soil: BEQs, n-Nitroso-di-n-propylamine 

26 Shallow Groundwater. Arsenic, manganese, mercury, thallium 

27 Deep Groundwater: Thallium 

28 Based on an industrial land use scenario, the following COCs were identified in the RFI 

29 report: 

30 Shallow Groundwater: Arsenic, manganese, mercury, thallium 

31 Deep Groundwater: Thallium 
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1 2.2.4 Recommendations from Zone I RFI Report, Revision 0 

2 2.2.4.1 Surface Soil 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

3 In the RFI report, it was assumed that future land use would be unrestricted. The RFI 

4 report recommended a CMS for surface soils, including containment/capping, 

5 excavation with offsite disposal, and no action. 

6 2.2.4.2 Subsurface Soil 
7 No subsurface COCs were identified; therefore, NFA for subsurface soils was 
8 recommended in the RFI report. 

9 2.2.4.3 Shallow Groundwater 
10 Groundwater contaminant treatment was recommended in the RFI report. 

11 2.2.4.4 Deep Groundwater 
12 Continued monitoring was recommended in the RFl report. 

13 2.3 COPC/COC Refinement 
14 Each of the COCs identified in the RFI, which include BEQs in surface soil and arsenic, 

15 manganese, mercury and thallium in groundwater, are further evaluated in the 

16 following sections. In addition, concentrations of VOCs detected in soils were 

17 rescreened using an SSL based on a DAF= 1. 

18 2.3.1 Surface Soil 

19 2.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (OAF=1) 
20 The VOCs detected in surface soils are presented in Table 2-3. The only SSL exceedance 

21 that was identified following the rescreening process was acetonitrile in surface soiL 

22 Acetonitrile was detected in one of eight surface soil samples, but not in any of the 

23 seven subsurface soil samples or in groundwater at AOC 671. Based on the lack of 

24 widespread detection of this chemical at the site and the absence of any detectable 

25 concentrations in subsurface soil, acetonitrile is not considered a COC for the soil. 

26 For these reasons, no COCs were identified for the surface soil at AOC 671 using a 

27 DAF=1 for VOCs. 

28 2.3.1.2 BEQs in Surface Soil 

29 BEQs were detected in only one of eight surface soil samples at AOC 671 (see Table 2-4). 

30 The highest concentration of BEQs detected in the surface soil sample was obtained 
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1 from sample location 6715B002 at a concentration of 1.088 mg/kg 1, which is below the 

2 CNC base-wide reference concentration of 1.304 mg/kg for surface soil. Therefore, the 

3 one detected value of BEQ can be attributed to background conditions in the area. In 

4 addition, asphalt materials overlie the location of the detection in sample 6715B002, 

5 indicating that these materials could have served as an anthropogenic source of the 

6 BEQs in the soil sample during boring advancement. Based on these considerations, 

7 BEQs are not considered a COC in surface soil for AOC 671. 

8 2.3.1.3 N-Nitroso-di-n-propylamine 
9 N-Nitroso-di-n-propylamine was identified as a COC for AOC 671 in the RFI report. 

10 However, the RFI report also concluded that the incremental lifetime cancer (ILC) risk 

11 associated with this compound is 1.1E-7 for a unrestricted land use scenario and 2.2E-7 

12 for an industrial worker scenario (see Table 10.1.30 in the RFI report). Both of these risk 

13 values are well below the acceptable range of 1E-4 to 1E-6. Based on these 

14 considerations, n-Nitroso-di-n-propylamine is not considered a COC for AOC 671. 

15 2.3.2 Subsurface Soils 
16 No subsurface soil COCs were identified in the RFI report. 

17 2.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=1) 
18 As discussed above, VOCs detected in subsurface soil were rescreened against an 55L 

19 with a DAF=1. The VOCs detected in subsurface soils are presented in Table 2-5. There 

20 were no exceedances in subsurface soils following the rescreening of the VOCs against 

21 an 55L with a DAF=1. Therefore, no VOCs were identified as COCs for subsurface soil 

22 for AOC 671. 

23 2.3.3 Groundwater 
24 COCs identified in shallow groundwater for the unrestricted land use exposure scenario 

25 are arsenic, manganese, mercury and thallium, and the only COC identified in deep 

26 groundwater for the unrestricted land use exposure scenario is thallium. These 

27 groundwater constituents are discussed below. 

28 2.3.3.1 Arsenic in Shallow and Deep Groundwater 
29 Arsenic was detected in 9 of 16 samples collected (4 sampling events were completed in 

30 4 wells) at AOC 671 as part of the RFI (see Table 2-6). Arsenic was detected in the 

1 The values for BEas presented in Table 2-4 are slightly different than the values presented in the Zone I RFt Report, 
Revision O. The BEQ values presented in this eMS Work Plan were calculated using the methodology identified by the 
BGT. 
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1 normal! duplicate sample pair collected during the last sampling event at well 

2 671GW003 (1/15/1999), which was collected after the RFI was completed. The 

3 concentrations of arsenic detected in this well during the last sampling event were 14.5 

4 to 17 pg/L (normal and duplicate samples). A shallow / deep well pair (IGDIGWOI7/D) 

5 are also located in the vicinity and downgradient of AOC 671. A single exceedance of 

6 the arsenic MCL (50 pg/L) occurred during the second sampling event when 66.3 pg/L 

7 of arsenic was detected in the shallow grid well. However, this was a single occurrence 

8 and not duplicated in either of the two subsequent sampling events. 

9 The maximum detected concentration of arsenic in wells installed for the RFI was 

10 42 pg/L and no arsenic concentrations exceeded the MCL of 50 pg/L, indicating that 

11 further evaluation is not warranted. It should also be noted that the dissolved iron 

12 concentrations in these wells (see Table 2-6) are elevated and are greatest in the well 

13 exhibiting the greatest arsenic concentrations. These data suggest that iron-reducing 

14 conditions are present at the site and influencing the arsenic concentrations. Arsenic 

15 concentrations in groundwater at the CNC have previously been shown to be positively 

16 correlated with iron concentrations at the CNC (see CH2M Jones Technical 

17 Memorandum, An Overview of Arsenic Geochemistry, Terminal Electron Accepting 

18 Processes in GW Systems, and Implications for the CNC Hydrogeologic Environment, 

19 August 2001). These data suggest that the elevated arsenic is due to natural geochemical 

20 processes at this site. For these reasons, arsenic is not considered a COC for shallow 

21 groundwater at AOC 671. 

22 2.3.3.2 Manganese in Shallow Groundwater 
23 Manganese is an essential nutrient that is ubiquitous in natural water and commonly 

24 detected in background groundwater at the CNC. It was detected in 16 of 16 samples (4 

25 sampling events were completed in 4 wells), with all of the detected values exceeding 

26 the RBC value (see Table 2-6). All detected values, however, were well below the Zone I 

27 groundwater BRC of 5,430 pg/L. Consequently, manganese is not considered a COC for 

28 shallow groundwater at AOC 671. 

29 2.3.3.3 Mercury in Shallow Groundwater 
30 Mercury was detected in 1 of 16 groundwater samples collected at AOC 671 as part of 

31 the RFI. The detection occurred in the fourth sampling event at a concentration of 

32 37.9 pg/L (well 671GW003), which exceeded the MCL of 2 pg/L. Well 671GW003 was 

33 resampled in January 1999 (normal and duplicate samples were collected) and the 
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1 results were, respectively, nondetect and an estimated value of 0,10 p,g/L (see Table 2-

2 7). The value of 0,10 p,g/L is well below the MCL of 2 p,g/L. 

3 In soil, mercury was detected in only one of eight samples at a concentration below both 

4 the unrestricted soil RBC and BRC, indicating that soils are not a source of elevated 

5 levels of mercury in groundwater. 

6 Although the single detection of mercury exceeded its MCL value, it is not considered a 

7 COC at AOC 671 because this single detection appears to be anomalous and was not 

8 confirmed during resampling. Mercury is not considered a COC for shallow 

9 groundwater at AOC 671. 

10 2.3.3.4 Thallium in Shallow Groundwater 
11 Thallium was detected in 3 of 16 shallow groundwater samples collected at AOC 671 as 

12 part of the RFI (see Table 2-8). The three estimated shallow groundwater detections 

13 were 5.5J p,g/L, 6.6J p,g/L in wells I671GW001, 1671GW003, and IGDIGW017, 

14 respectively. Each well had a single occurrence where the thallium concentrations was 

15 slightly elevated relative to the MCL. 

16 There is no background range established for thallium in groundwater in Zone L 

17 However, the observed concentrations of thallium in shallow groundwater at this site 

18 are consistent with the occurrences of thallium observed in Zone I grid wells, Thallium 

19 was detected intermittently in shallow grid wells at concentrations ranging from 

20 3J p,g/L to 7.5J p,g/L (see Appendix A-1). Given that the concentrations of thallium in 

21 shallow groundwater is consistent with grid well background conditions in Zone I, that 

22 there is no source area in soils, and that the occurrences were not consistent between 

23 sampling events, thallium is not considered a COC in groundwater at AOC 671. 

24 2.3.3.5 Thallium in Deep Groundwater 
25 Thallium was detected in two of four deep groundwater samples collected during the 

26 RFI at grid well GDIOl7D at concentrations of 6.3 p,g/L and 15.4 p,g/L (second and 

27 fourth sampling events, respectively) (see Table 2-8), Thallium was not detected in the 

28 deep well during either the first or third sampling events, In addition, when grid well 

29 GDIOl7D was resampled in 1999, thallium was not detected. 

30 In addition, the sporadic presence of thallium in deep grid well GDIOl7D is consistent 

31 with occurrences observed in the other 19 deep grid wells located within Zone L Of the 

32 83 analyses, thallium was detected in 16 samples, with estimated concentrations ranging 

33 from 3.1 p,g/L to 15.4 flg/L (see Appendix A-l). In nine cases, these exceedances were 
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lone time occurrences in wells that were sampled four or more times. The remaining 

2 seven detections were split between three separate wells, all of which were again erratic, 

3 which is consistent with the observed occurrences for thallium in shallow groundwater. 

4 This suggests that the thallium detected in deep groundwater is more likely due to 

5 environmental variability and sampling methodology and is not an actual, reproducible 

6 exceedance. Based on these considerations, thallium is not considered a COC for deep 

7 groundwater at AOC 671. 

8 2.3.4 COPC/COC Refinement Summary 
9 There are no COCs requiring further action in surface soils, subsurface soils or 

10 groundwater at AOC 671. This site is recommended for NFA. 

11 2.4 Summary of Information Related to Site Closeout Issues 

12 2.4.1 RFI Status 
13 The RFI report, as amended by the RFI Report Addendum, is complete. 

14 2.4.2 Presence of Inorganics in Groundwater 
15 For the purpose of site closeout documentation, the inorganics in groundwater issue 

16 refers to the occasional or intermittent detection of several metals (primarily arsenic, 

17 thallium, and antimony) in groundwater at concentrations above the applicable MCL, 

18 preceded or followed by detection of these same metals below the MCL or below the 

19 practicable quantitation limit. This is discussed in Section 2.3.3 of this work plan. 

20 2.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
21 Data indicate that AOC 671 was never connected to the sanitary sewer system. 

22 Therefore, there are no concerns regarding connections to the sanitary sewer. Further 

23 evaluation of this issue is not warranted. 

24 2.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
25 No direct connection of AOC 671 to the storm sewer is known to exist. No COCs 

26 requiring further evaluation are present at the site. Further evaluation of this issue is not 

27 warranted. 

28 2.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
29 The area associated with AOC 671 is located approximately 3,600 feet east-southeast of 

30 the nearest railroad line (located in Zone G). There is no known linkage between AOC 
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1 671 and the investigated railroad lines of AOC 504, and further evaluation of this issue 

2 is not warranted. 

3 2.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
4 The nearest surface water body to AOC 671 is the Cooper River, which lies 

5 approximately 90 feet north from the unit. The only potential migration pathway from 

6 the site to surface water is via overland flow via stormwater runoff. Since the entire site 

7 is covered with pavement, which eliminates contact of surface soil with stormwater, and 

8 no COCs were identified at the site, further evaluation of a potential pathway for 

9 contaminant migration via storrnwater runoff is not warranted. Similarly, runoff 

10 directed to the storm sewer system, which discharges to the Cooper River, does not 

11 contact the surface soil. 

12 2.4.7 Potential Contamination in OillWater Separators (OWSs) 
13 There are no known OWSs associated with AOC 671. Therefore, there are no concerns 

14 regarding connections to the sanitary sewer, and further evaluation of this issue is not 

15 warranted. In addition, there is no reference to an OWS at this facility in the Oil Water 

16 Separator Data report (Department of the Navy, September 2000). 

17 2.4.8 Land Use Control Management Plan 
18 The COC refinement did not identify any COCs at AOC 671. This evaluation was based 

19 on a unrestricted land use classification. Therefore, land use controls are not necessary. 

20 2.5 CH2M-Jones Recommendations 
21 Evaluation of the primary media of concern (surface soils, subsurface soils, and 

22 groundwater) indicated that there were no issues associated with the historical 

23 operation of, or releases from, this unit. Based on the review of cOPCs/COCs in Section 

24 2.3, no COCs were identified in soil or groundwater. 

25 The RFI report concluded that CMS activities were necessary for surface soil and 

26 shallow groundwater. However, CH2M-Jones has re-evaluated the risks posed by the 

27 identified COCs and determined that no eocs exist at AOe 671. Therefore, this site is 

28 recommended for NF A. 
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TABLE 2-1 
RFI Soil Sampling Summary 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

Sampling 
Event 

2 

Sampling 
Date 

02120/95 
02121/95 
02127/95 

06/21/95 
09/19/95 

Samples 
Collected Sample Analyses 

Upper - 8 (8) Standard Suite 
Organotins 

Lower - 7 (8) Standard Suite, 
Organotins 

Duplicate - 2 Appendix IX 

Upper-2 
Upper - 1 

Pesticides and PCBs 
Physical Parameters 

2 ( ) Parentheses indicate number of samples proposed. 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Organotins were analyzed on four 
upper-interval samples (671 S800501 
through 671 SB00801) for site 
characterization. 

One lower-interval sample 
(671 SB00302) was not collected due 
to a water table less than 5 feet bgs_ 
Organotins were analyzed on four 
lower-interval samples (671 SB00502 
through 671 SB00802) for site 
characterization. 

671 CB00201/671 CBOO501 

Physical parameters collected at 
boring location 671 SB00201. 

3 Standard Suite VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DOO Level III. 
4 Appendix IX Standard suite, plus hex-chrome, dioxins, herbicides, and OP pesticides at DOO Level IV. 
5 Physical parameters analyses included CEC, chloride, sulfur, ammonia, nitrate/nitrite, phosphorus, TOC and 
6 total moisture. 

7 

8 
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2 
3 

TABLE 2-2 
RFI Groundwater Sampling Summary 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

Sampling Sampling Wells 
Event Date Sampted Sample Analyses 

05/24/95 671001 Standard suite 
05/25/95 671002 Chloride, IDS, sulfate 
06/02195 671003 
06/02195 671004 

2 01/16/96 671001 Cyanide, metals, pesticides 
01/16/96 671002 and PCBs 
01/16/96 671003 
01/16/96 671004 
01116/96 Duplicate - 1 Appendix IX. Cyanide, metals, 

pesticides and PCBs 

3 06/03/96 671001 Cyanide, metals, pesticides 
06/03/96 671002 and PCBs 
06/03/96 671003 
06/04/96 671004 
06/04/96 Duplicate - 1 Appendix IX. Cyanide, metals, 

pesticides and PCBs 

4 08/30/96 671001 Chloride, cyanide, sulfate, 
08/30/96 671002 metals, pesticides and PCBs, 
08/30/96 671003 TDS 
09/04/96 671004 
09/04/96 Duplicate - 1 Appendix IX. Chloride, 

cyanide, sulfate, metals, 
pesticides and PCBs, IDS 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

No deviations from RFI. 

Second event 

Duplicate sample collected from 
well 671004. 

Ihird event 

Duplicate sample collected from 
671004. 

Fourth event 

Duplicate sample collected from 
671004. 

Standard Suite VOCs, SVOCs, metals, cyanide, pesticides and PCBs at DaO Level III. 
Appendix IX Standard suite, plus hex-chrome, dioxins, herbicides, pesticides at DaO Level IV. 
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TABLE 2-4 
BEQs Detected in Surface Soils 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

BEQ 
Result 

Station SamplelD Sample Date (pgIkg) Qualifier 

Bkgd 1,304 

16715B001 6715B00101b 02121/1995 760 U 

16715B002 6715B00201a 02120/1995 1,681 = 

16715B003 6715B00301 02120/1995 898 U 

16715B004 6715B00401 02/20/1995 898 U 

16715B005 671 5B00501 b 02127/1995 719 U 

16715B006 6715B00601 02127/1995 749 U 

16715B007 6715B00701 02127/1995 714 U 

16715B008 6715B00801 02127/1995 749 U 

= Chemical is detected at concentration shown 
U 5amples were analyzed for this analyte, but it was not detected above the method detection 

limit (MDL). 
Jlglkg Micrograms per kilograms 

TABLE 2-4 SEQS IN SS.DOC 



TABLE 2-5 
VOGs in Subsurface Soils 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

Sample 

Station 10 Date 

SSL 

SB BKGD 

1671S8001 671S800102 02121/95 

1671S8002 671S800202 02120/95 

1671S8004 671S800402 02120/95 

1671S8005 671 S800502b 02127/95 

1671S8OO6 671S800602 02127/95 

1671S8OO7 671S800702 02/27/95 

1671S8OO8 671S800802 02/27/95 

NA not applicable 

Acetone 
Result 

(mglkg) Qualifier 

0.8000 

NA 

0.1400 UJ 

0.0340 U 

0.1500 U 

0.1200 UJ 

0.0360 J 

0.1100 U 

0.0330 J 

CMS WORK PlAN. ZONE I 
CHARLESTON NAVALCQMPLEX 
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Toluene 
Result 

(mglkg) Qualifier 

0.6 

NA 

0.0120 J 

0.0250 U 

0.0250 U 

0.0200 U 

0.0020 J 

0.0020 J 

0.0070 J 

J Chemical is detected at concentration below the method detection limit; the concentration is not 
known. 

U Samples were analyzed for this analyte, but it was not detected above the method detection limit 
(MDL). 

UJ Not detected; analytical detection limit is estimated. 
mglkg milligrams per kilograms 

TABLE 2-5-VOCS IN S8.DOC 2-14 
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REVtslON 0 
FEBRUARY 2002 

TABLE 2-7 
Mercury in Shallow and Deep Groundwater 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

Mercury 
Sample Result 
Station 10 Date (pg/L) Qualifier 

MCl 2 

RBC NA 

Shallow 1.1 

Deep 2.0 

Shallow Groundwater 

1671 GWOOl 671 GWool0l 05/24/95 0.2000 U 

671 GW00102 01/16/96 0.2000 U 

671 GWOOl 03 06/03/96 0.2000 UJ 

671GW00104 08/30/96 0.1000 U 

1671 GW002 671 GW00201 05/25/95 0.2000 U 

671 GW00202 01/16/96 0.2000 U 

671 GW00203 06/03/96 0.2000 UJ 

671 GW00204 08/30/96 0.1000 U 

1671 GW003 671GW00301 06/02195 0.2000 U 

671 GW00302 01/16196 0.2000 U 

671 GW00303 06/03/96 0.2000 UJ 

671 GW00304 08/30/96 37.9000 = 

671 GW003F5 01/15/99 0.1000 J 

671 GW003U5 01/15/99 0.1000 U 

1671 GW004 671 GW00401 06/02/95 0.2000 U 

671 GW00402 01/16/96 0.2000 U 

671 GW00403 06/04/96 0.2000 U 

671 GW00404 09/04/96 0.2300 U 

IGDIGW017 GDIGW01701 05/23/95 0.2000 U 

GDIGW01702 12105/95 0.2000 U 

GDIGW01703 05/28/96 0.2000 U 

GDIGW01704 08/27/96 0.1200 J 

TABLE 2-7 HG IN Gw.ooc 2-17 



TABLE 2·7 
Mercury in Shallow and Deep Groundwater 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

Sample 
Mercury 
Result 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Station 10 Date (pg/L) Qualifier 
MCl 2 

RBC NA 

Shallow 1.1 

Deep 2.0 

Deep Groundwater 

IGDIGW17D GDIGW17DOI 05/23195 0.2000 U 

GDIGW17D02 12105/95 0.2000 U 

GDIGW17D03 05/29/96 0.2000 U 

GDIGW17D04 08/27/96 0.1000 U 

GDIGW17DF5 01/18/99 0.1000 U 

GDIGW17DU5 01/18/99 0.1000 U 

Chemical is detected at concentration shown. 
NA not applicable 
J Chemical is detected at concentration below the method detection limit; the concentration 

is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method 

detection limit (MDl). 
UJ Not detected; analytical detection limit is estimated. 
pg/l Micrograms per liter 

TABLE 2·7 HG IN GW.OOC 2-18 
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TABLE 2-8 
Thallium in Shallow and Deep Groundwater 
CMS WorK Plan, AOC 671, Zone I, Charleston Naval Complex 

Thallium 
Sample Result 
Station 10 Date (ElgIl) Qualifier 

MCl 2 

RBC 0.26 

Shallow 8 

Deep 15 

Shallow Groundwater 

1671 GW001 671GW00101 05/24/95 4.5000 U 

671 GW00102 01/16/96 5.0000 U 

671GW00103 06/03/96 5.0000 U 

671 GW001 04 08/30/96 5.5000 J 

1671 GW002 671 GW00201 05/25/95 4.5000 U 

671 GW00202 01/16/96 5.0000 U 

671 GW00203 06/03/96 5.0000 U 

671 GW00204 08/30/96 2.7000 U 

1671 GW003 671 GW00301 06/02195 4.5000 U 

671 GW00302 01/16/96 5.0000 U 

671 GW00303 06/03/96 5.0000 U 

671 GW00304 08/30/96 6.6000 J 

671 GW003F5 01/15/99 3.1000 U 

671GW003U5 01/15/99 3.1000 U 

1671 GW004 671 GW00401 06/02195 4.5000 U 

671 GW00402 01/16/96 5.0000 U 

671 GW00403 06/04/96 5.0000 U 

671 GW00404 09/04/96 2.7000 UJ 

IGDIGW017 GDIGW01701 05/23/95 4.5000 U 

GDIGW01702 12/05/95 5.4000 J 

GDIGW01703 05/28/96 5.0000 U 

GDIGW01704 08/27/96 2.7000 UJ 

TABLE 2·8 TUN GW.DOC 2·19 



TABLE 2-8 
Thallium in Shallow and Deep Groundwater 
CMS Work Plan, AOC 671, Zone I, Charleston Naval Complex 

Sample 
Station ID Date 

MCl 

RBC 

Shallow 

Deep 

Deep Groundwater 

IGDIGW17D GDIGW17D01 05/23/95 

GDIGW17D02 12/05/95 

GDIGW17D03 05/29/96 

GDIGW17D04 08/27/96 

GDIGW17DF5 01/18/99 

GDIGW17DU5 01118/99 

Thallium 
Result 
(pgIl) 

2 

0.26 

8 

15 

4.5000 

6.3000 

5.0000 

15.4000 

3.1000 

3.1000 

eMS WORK PlAN, ZONE 1 
CHARLESTON NAVAL COMPLEX 

REVtSIONO 
FEBRUARY 2002 

Qualifier 

U 

J 

UJ 

J 

U 

U 

J Chemical is detected at concentration below the method detection limit; the concentration 
is not known. 

U Samples were analyzed for this analyte, but it was not detected above the method 
detection limit (MDl). 

UJ Not detected; analytical detection limit is estimated. 
IIg/L Micrograms per liter 

TABLE 2-8 TL IN GW.OOC 2-20 
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eMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

3.0 eMS Work Plan for AOe 672 and AOe 673 

This section summarizes the results and conclusions from the soil and groundwater 

investigations conducted in the area of AOCs 672 and 673, which were reported in the Zone 

I RFI Report, Revision 0 (EnSafe, 1999), Section 10.2, and as amended by the Zone I RFI Report 

Addendum, Revision 1 (CH2M-Jones, 2001). Figure 3-1 presents the site features and RFI 

sample locations. 

As part of the Zone I RFI, surface soil, subsurface soil, and groundwater investigations were 

conducted at AOCs 672 and 673 during multiple sampling events in 1995, 1996, 1998, and 

1999. The RFI report presented the results of the investigations and conclusions concerning 

contamination and risk, as summarized in Sections 3.1 and 3.2 of this CMS Work Plan. A 

further evaluation of COCs is provided in Section 3.3 of this work plan. 

12 3.1 Background 
13 AOC 672 is a high-voltage substation that was constructed in 1947 and modified in 1950. 

14 The structure is a single-story concrete-block building with a concrete floor and roof. A 

15 fenced area at the building's northwest comer enclosed several transformers which were 

16 mounted on a concrete pad, but have been removed. The building contains several high-

17 voltage switches and breakers. The present equipment does not contain PCBs, but historic 

18 equipment may possibly have contained PCB dielectric fluid or PCB-contaminated fluids. 

19 AOC 673 is Building 169, a single-story, concrete-block structure constructed in 1949. 

20 Building 169 was once used to store paints, oils, and solvents associated with painting 

21 operations. In later years, it was used to store fire-fighting equipment. 

22 The combined AOC 672/673 area is located in a paved parking area between Piers P and Q. 

23 The area is zoned for industrial use (M-1). 

24 3.2 RFllnvestigation Results 

25 3.2.1 Soil Investigation Results 
26 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

27 samples were collected in multiple sampling events (see Table 3-1). 

CMSWORKPLANZtREVO.DOC 3-1 



1 3.2.1.1 Surface Soils 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 Ten surface soil samples (see Table 3-1 and Figure 3-1), were collected for VOC, SVOC, 

3 pesticide/PCB, metals and cyanide analyses. In addition, four samples and one duplicate 

4 were collected in a second sampling event and analyzed for arsenic. 

5 Surface soil sample results were evaluated relative to EPA Region III RBCs. Based on the 

6 analysis presented in the RFI report, arsenic and chromium exceeded the Region III 

7 unrestricted land use RBCs and the Zone I BRe. As a result of the screening process and 

8 subsequent risk assessment, arsenic in surface soil was identified as a COC for unrestricted 

9 land use. Arsenic was detected at concentrations exceeding its Region III unrestricted land 

10 use RBC of 0.43 mg/kg in 14 surface soil samples and the Zone I BRC (21.6 mg/kg) in 5 

11 surface soil samples. 

12 3.2.1.2 Subsurface Soils 
13 Ten subsurface soil samples, collocated with the surface soil sample locations (see 

14 Figure 3-1) were collected for VOC, SVOC, pesticide/PCB, metals and cyanide analyses. 

15 Subsurface soil sample results were evaluated relative to EPA Region III unrestricted and 

16 industrial RBCs and SSLs with a DAF=10. Based on the analysis presented in the RFI report, 

17 arsenic exceeded the SSL using a DAF=lO. However, as a result of the screening process and 

18 subsequent risk assessment, no COCs were identified for subsurface soils under the 

19 unrestricted land use scenario. 

20 3.2.2 Groundwater 
21 Shallow groundwater at this site flows north to northeastward toward the Cooper River, 

22 with contours that essentially duplicate the shoreline (Figure 3-2). 

23 One deep and one shallow monitoring well pair (IGDGWOI8 and IGDGWOI8D, 

24 respectively) were installed as part of the RFI investigation.2 The groundwater samples 

25 obtained from both wells were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, 

26 cyanide, chlorides, sulfates, and IDS. 

27 Constituents detected in the groundwater samples were evaluated relative to MCLs (or tap 

28 water RBCs in the absence of an MCL) and Zone I groundwater BRCs. 

29 The following sections set out the findings as presented in the RFI report. 

2 Grid sample data was not included in the unit specific data presented in Section 10.2, but is used to evaluate groundwater 
conditions at this site. Grid well data is discussed in Section 10.14 - Grid Base of the RFI report. 

CMSWQRKPLANZIREVO.DOC 3-2 



1 3.2.2.1 Shallow Groundwater 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 Analytes detected in shallow groundwater samples were evaluated in the RFI report. AB a 

3 result of the screening process and subsequent risk assessment, no constituents were 

4 identified as COCs for shallow groundwater. 

5 3.2.2.2 Deep Groundwater 

6 Analytes detected in deep groundwater samples were evaluated in the RFI report. As a 

7 result of the screening process and subsequent risk assessment, no constituents were 

8 identified as COCs for deep groundwater. 

9 3.2.3 RFI Risk Summary 
10 Based on both a unrestricted land use scenario and an industrial land use scenario, arsenic 

11 was identified as the only COC for surface soils at AOC 672/673. 

12 No COCs were identified in the RFI report, for any other media. 

13 3.2.4 Recommendations from Zone I RFI Report, Revision 0 
14 The RFI recommended a CMS for surface soils, considering no action, excavation and offsite 

15 disposal, and containment/ capping. 

16 3.3 COPC/COC Refinement 
17 The only COC identified in the RFI was arsenic in surface soil. This COC is further 

18 evaluated in the following sections. In addition, concentrations of VOCs detected in soils 

19 were rescreened using an SSL based on a DAF=1. 

20 3.3.1 Surface Soil 

21 3.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (DAF=1) 

22 The VOCs detected in surface soils are presented in Table 3-2. There were no exceedances of 

23 VOCs in the rescreening process. Therefore, no VOCs were identified as COCs in surface 

24 soil at AOCs 672/673. 

25 3.3.1.2 Arsenic 

26 Arsenic was detected in all 14 surface soil samples collected from AOCs 672/673 with 

27 concentrations ranging from 2.95 mg/kg to 42.9 mg/kg. All samples associated with AOC 

28 673 had arsenic concentrations that exceeded the Zone I background range for arsenic in 

29 surface soil of 0.46 mg/kg to 20 mg/kg (see Table 3-3). Arsenic in soils within the AOC 673 

30 area was further delineated to background in a second sampling event. However, AOC 

CMSWORKPLANZIREVO.DOC 3-3 
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1 672/673 is located near Zones G (940 feet) and H «20 feet). A comparison to Zones G and H 

2 is valid because Zone I is similar in character and has had many of the same historical 

3 industrial use land practices. In addition, the surface and subsurface soils in these areas 

4 have been heavily reworked during the CNe's operational history and have been 

5 intermixed. Since both surface and subsurface soils can be sources of leaching to 

6 groundwater, it's valid to look at the concentrations of both surface and subsurface soils for 

7 issues related to inorganics in soils. The concentrations of arsenic values in surface and 

8 subsurface soils for Zones G, H, and I range from 0.46 mg/kg (Zone I surface soils) to 

9 136 mg/kg (Zone H subsurface soils). For these reasons, the presence of arsenic at AOCs 

10 672/673 is likely the result of general pesticide applications across the base or other 

11 anthropogenic use. Pesticide application areas, such as samples from railroad lines, 

12 . indicated a concentration range for arsenic between 1.6 mg/kg and 92 mg/kg. Since there 

13 are no site-related operations at AOCs 672/673 that involve arsenic, the detected 

14 concentrations are likely from base maintenance-related arsenical pesticide applications. For 

15 these reasons, arsenic is not considered a COC in surface soil at AOCs 672/673. 

16 3.3.2 Subsurface Soils 
17 No subsurface soil COCs were identified in the RFI report. 

18 3.3.2.1 Rescreening of Subsurface Soil voe Data Based on SSL (DAF=1) 

19 The VOCs detected in subsurface soils are presented in Table 3-4. There were no 

20 exceedances of VOCs in the rescreening process. For these reasons, no COCs were identified 

21 at AOCs 672 and 673. 

22 3.3.3 Groundwater 
23 No COCs were identified for groundwater at AOCs 672 and 673. 

24 3.3.4 COPC/COC Refinement Summary 
25 There are no COCs requiring further action in surface soils, subsurface soils, or 

26 groundwater at AOCs 672 and 673. Therefore this site is recommended for NFA. 

27 3.4 Summary of Information Related to Site Closeout Issues 

28 3.4.1 RFI Status 
29 The RFI report, as amended by the RFI Report Addendum, is complete. 

CMSWORKPlANZIREVO.OOC 
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1 3.4.2 Presence of Inorganics in Groundwater 
2 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

3 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

4 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

5 followed by detection of these same metals below the MCL or below the practicable 

6 quantitation limit. 

7 No groundwater investigation was conducted as part of the RFI for AOCs 672/673, 

8 However, groundwater data from a nearby grid well pair (GDGW018/GDGW018D) was 

9 reviewed and no constituents were found to be present in groundwater at concentrations 

10 exceeding screening criteria, Further evaluation of this issue is not warranted, 

11 3.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
12 Data indicate that AOCs 672/673were never connected to the sanitary sewer system, 

13 Therefore, there are no concerns regarding connections to the sanitary sewer. Further 

14 evaluation of this issue is not warranted, 

15 3.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
16 Two stonnwater inlets are located adjacent to AOCs 672/673. Considering that the ground 

17 surface within AOCs 672/673 is paved, runoff directed to the stonn sewer system does not 

18 contact the surface soil, and no COCs have been identified at these sites. Further evaluation 

19 of this issue is not warranted. 

20 3.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
21 The area associated with AOCs 672/673 is approximately 3,400 feet east-southeast from the 

22 closest railroad line. There is no known linkage between AOCs 672/673 and the 

23 investigated railroad lines of AOC 504, and further evaluation of this issue is not warranted. 

24 3.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
25 The nearest surface water body to AOCs 672/673 is the Cooper River, which lies 

26 approximately 190 feet north of these sites, The only potential migration pathway from 

27 these sites to surface water is via overland flow via stonnwater runoff. Since the entire site 

28 is covered with buildings and pavement, which eliminates contact of surface soil with 

29 stonnwater, and no COCs were identified at these sites, further evaluation of a potential 

30 pathway for contaminant migration via stonnwater runoff is not warranted. Similarly, 

31 runoff directed to the storm sewer system, which discharges to the Cooper River, does not 

32 contact the surface soil. 
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2 There are no known OWSs associated with AOCs 672/673. Therefore, there are no concerns 

3 regarding connections to the sanitary sewer, and further evaluation of this issue is not 

4 warranted. 

5 In addition, there is no reference to an OWS at this facility in the Oil Water Separator Data 

6 report (Department of the Navy, September 2000). 

7 3.4.8 Land Use Control Management Plan 
8 The COC refinement did not identify any COCs at AOCs 672/673. This evaluation was 

9 based on a unrestricted land use classification. Therefore, land use controls are not 

10 necessary. 

11 3.5 CH2M-Jones Recommendations 
12 Evaluation of the primary media of concern (surface soils and subsurface soils) indicated 

13 that there were no issues associated with the historical operation of, or releases from, this 

14 unit. Based on a review of cOPCs/COCs in Section 3.3, no COCs were identified in 

15 groundwater. 

16 The RFI report concluded that a CMS was necessary for surface soil. However, CH2M-Jones 

17 has re-evaluated the risks posed by the identified COCs and determined that no COCs exist 

18 at AOCs 672/673. Therefore, these sites are recommended for NF A. 
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1 

TABLE 3-1 
RFI Soil Sampling Summary 
CMS Work Plan, AOCs 6721673, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date Samples Collected Sample Analyses 

02120/95 Upper-l0(10) Standard Suite, 
02/21/95 Physical Parameters 

Lower - 6 (10) Standard Suite 

Duplicates - 2 Appendix IX 

2 04/07/98 Upper-4 Arsenic 

Lower - 4 Arsenic 

Duplicate - 1 Arsenic 
2 
3 Notes: 
4 ( ) = Parentheses indicate number of samples proposed in the RFI work plan. 

CMS WORK PLAN. ZONE I 
CHARlESTON NAVAl.. COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Four lower samples were not 
collected due to a water table at 
less than 5 feet bgs. 

Borings 673SB007 through 
673SB010 were added to 
delineate arsenic contamination 
identified during the first 
sampling event. 

S Standard Suite = VOGs, SVOCs, metals, cyanide, pesticides, and PCBs at DOD Level III. 
6 Appendix IX = Standard suite, plus hex-Chrome, dioxins, herbicides, and OP pesticides. 
7 Physical parameters analysis included CEC, chloride, sulfur, ammonia, nitrate/nitrite, phosphorus, TOC, and 
8 total moisture. 
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TABLE 3-3 
Arsenic in Surface Seils 
CMS Work Plan, AOC 6721673, Zone I, Charleston Naval Complex 

Sample 
Station 10 Date 

1672S8001 6728800101 02120/95 

167288002 6728800201 02120/95 

167288003 6728800301 b 02120/95 

167288004 6728800401 02120/95 

167388001 6738800101 02120/95 

167388002 6738800201 02120/95 

167388003 6738800301 02/21/95 

167388004 6738800401 02121/95 

167388005 6738800501 02/21/95 

167388006 6738800601 02121/95 

167388007 6738800701 04/07/98 

167388008 6738800801 04/07/98 

167388009 6738800901 04/07/98 

167388010 6738801001 04/07/98 

~ Chemical is detected at concentration shown. 

Arsenic 
Result 

(mg/kg) 

INDRBC 3.8000 

RESRBC 0.4300 

SSL 14.5000 

SSBKGD 20.0 

4.7000 

13.3000 

6.5000 

8.9000 

27.0000 

42.9000 

34.5000 

31.4000 

27.7000 

3.8000 

8.2000 

12.5000 

14.8000 

3.0000 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL CCMPlEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

UJ 

~ 

~ 

~ 

~ 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
UJ Not detected; analytical detection limit is estimated. 

mglkg milligrams per kilograms 
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TABLE 3-4 
VOCs in Subsurtace Soils 
CMS Worl< Plan, AOC 6721673, Zone I, Charleston Naval Complex 

Acetone 
Sample Result 
Station 10 Date (mglkg) 

SSL 0.8000 

SS BKGO NA 

16728B001 6728B00102 02120/95 0.0270 

167288002 6728800202 02120/95 0.0330 

167288003 6728800302 02120/95 0.0280 

167288004 6728800402 02120/95 0.1600 

167388003 6738800302 02/21/95 0.1200 

167388004 6738800402 02121/95 0.0650 

NA not applicable 

Qualifier 

J 

U 

J 

UJ 

UJ 

J 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Toluene 
Result 

(mglkg) Qualifier 

0.6000 

NA 

0.0230 U 

0,0250 U 

0.0250 U 

0.0270 U 

0.0200 U 

0.0030 J 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
UJ Not detected; analytical detection limit is estimated. 
mglkg Milligrams per kilogram 
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4.0 eMS Work Plan for AOe 675, AOe 676 and 
AOe 677 

This section summarizes the results and conclusions from the soil and groundwater 

investigations conducted in the area of AOCs 675/676/677, which were reported in the 

Zone I RFI Report, Revision 0 (EnSafe, 1999), Section 10.3, as amended by the Zone I RFI 

Report Addendum, Revision 1 (CH2M-Jones, 2001). Figure 4-1 presents the site features and 

RFI sample locations. 

As part of the Zone I RFI, surface soil, subsurface soil and groundwater investigations were 

conducted at AOCs 675/676/677 in February and September 1995 and February 1999. The 

RFI report presented the results of the investigations and conclusions concerning 

contamination and risk, as sununarized in Sections 4.1 and 4.2 of this CMS Work Plan. A 

further evaluation of COCs is provided in Section 4.3 of this work plan. 

13 4.1 Background 
14 AOC 675 is a 25,000-gallon UST (Facility N5-4) installed in 1952. A 495-gallon OWS is 

15 located north of this UST. This UST stored fuel oil for a boiler house (Building N5-2) built in 

16 1958. No.5 fuel oil was used until 1991. From 1991 until the present, the UST has stored 

17 No.2 fuel oil. The AOC 675 area was also used to refuel seaplanes, and petroleum 

18 contamination may have resulted from this activity. Actual dates of seaplane operations are 

19 unknown, but this activity was discontinued in the mid-1950s. 

20 Former UST NS-2A was an unregulated 560-gallon underground waste oil holding tank for 

21 an OWS. It was located in a grass-covered patch of ground between Buildings N5-2 and 

22 N5-3. This tank was closed by removal in April 1996. During removal it was noted that the 

23 tank was intact with no holes or pitting. The OWS which was associated with the waste oil 

24 UST is currently identified as NS-2A and is located inunediately east of the former waste oil 

25 UST. The OWS was left in place and its lines were plugged and capped. 

26 Former UST NS-3-1 was a 280-gallon waste oil holding tank and OWS located just north of 

27 Building N5-3. Building N5-3 is a former fuel pumping transfer station located just west of 

28 Facility N5-4. The fuel transfer area was diked and sloped towards a storm drain in the east 

29 comer. The storm drain was connected to the storm sewer by two sets of valves and piping. 

30 The valves directed the stormwater runoff directly to the storm sewer during normal 
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1 operations or through the OWS to the storm sewer in the event of a spill in the fuel transfer 

2 area. 

3 AOC 676 is the location of a former incinerator which operated near the current location of 

4 Building N5-2. The incinerator was used during the 1940s and it is shown on base maps 

5 from 1947 to 1955. No records exist concerning its design, operation, or demolition. The 

6 materials burned in the incinerator are unknown but may have included flammable 

7 hazardous materials (paints, solvents, and waste oils), as well as paper, wood, and general 

8 trash. 

9 AOC 677 consists of the grounds surrounding Building N5-2. The facility was built in 1958. 

10 In 1977, the boilers were replaced with newer ones. There is a documented history of fuel 

11 oil spills at this site, ranging in size from 3 to 500 gallons. Fuel for the boilers was stored in 

12 the nearby 25,000-gallon UST at Facility N5-4 (AOC 675) as described above. Prior to 1979, 

13 the sump pump for the boilers discharged to the base storm sewer system. After 1979, the 

14 sump pump discharged to the sanitary sewer system via an OWS. In 1990, the boilers were 

15 connected to the base-wide steam system to provide backup power for the central power 

16 plant. 

17 The area is zoned for business use (B-2). 

18 4.2 RFllnvestigation Results 

19 4.2.1 Soil Investigation Results 
20 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

21 samples were collected and analyzed for VOCs, SVOCs, pesticides/PCBs, metals, 

22 organotins and cyanide (see Table 4-1). 

23 4.2.1.1 Surface Soils 
24 Fourteen surface soil samples were collected for VOC, SVOC, pesticide/PCB, metals and 

25 cyanide analyses during the first sampling event. One surface soil sample was collected for 

26 physical parameters during the second sampling event, and three surface soil samples for 

27 dioxins were collected during the third sampling event (see Figure 4-1 and Table 4-1). 

28 Surface soil sample results were evaluated relative to EPA Region III RBCs. Based on the 

29 analysis presented in the RFI report, five parameters [benzo(a)pyrene, antimony, 

30 chromium, manganese, and vanadium] exceeded the EPA Region III unrestricted land use 

31 RBCs in at least one sample. As a result of the screening process and subsequent risk 
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1 assessment in the RFI report, no COCs were identified for surface soils under unrestricted 

2 land use. 

3 4.2,1.2 Subsurface Soils 
4 Eight subsurface soil samples, collocated with the surface soil sample locations (see 

5 Figure 4-1 and Table 4-1) were collected for VOC, SVOc, pesticide/PCB, metals and 

6 cyanide analyses during the first sampling event. During the third sampling event, one 

7 subsurface soil sample was taken for dioxin analysis. 

8 Subsurface soil sample results were evaluated relative to EPA Region III unrestricted and 

9 industrial RBCs and SSLs with a DAF=10. Based on the analysis presented in the RFI report, 

10 no COCs were identified for subsurface soils under the unrestricted land use scenario. 

11 4.2.2 Groundwater 
12 A small localized groundwater mound appears to be present in the immediate vicinity of 

13 these units (Figure 3-2). However, shallow groundwater at this site ultimately flows north 

14 to northeastward toward the Cooper River. 

15 Four shallow monitoring wells were installed as part of the RFI investigation (see 

16 Figure 4-1). During the first sampling eventl, the groundwater samples obtained from these 

17 wells, plus samples collected at an existing shallow and deep grid monitoring well pair 

18 (GDI015/GDI15D), were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, cyanide, 

19 chlorides, sulfates, and TDS (see Table 4-2). During subsequent sampling events, analytical 

20 criteria were modified based on data needs. 

21 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

22 water RBCs, and Zone I groundwater BRCs. 

23 The following sections set out the findings presented in the RFI report. 

24 4.2.2.1 Shallow Groundwater 
25 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

26 result of the screening process and subsequent risk assessment, the following constituents 

27 were identified in the RFI report as COCs for shallow groundwater: 

28 • Thallium, at a concentration of 4.6 Itg/L, exceeded its reported tap water RBC 

29 (0.26 Itg/L) in one groundwater sample (I677GW002) collected during the fourth 

3 Grid sample data were not included in the unit specific data, but are used to investigate the unit and the data are included in 
the Grid Base section of Section 10 in the Zone I RFI. 

CMSWOAKPtANZIREVO.OOC 4-3 



CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 sampling event. Thallium also exceeded its MCL (2/lg/L) in a sample collected during 

2 the fourth sampling event. 

3 • Dimethoate was detected at a concentration of 2 /lg/L which exceeded the tap water 

4 RBC of 0.73/lg/L in one groundwater sample (I675GW002) collected during the first 

5 sampling event. 

6 4.2.2.2 Deep Groundwater 
7 Analytes detected in deep groundwater samples were evaluated in the RFI report. All a 

8 result of the screening process and subsequent risk assessment, no constituents were 

9 identified as COCs for deep groundwater. 

10 4.2.3 RFI Risk Summary 
11 Based on a unrestricted land use scenario, the following COCs were identified: 

12 Shallow Groundwater: Dimethoate and thallium. 

13 No COCs were identified for the industrial receptor. 

14 4.2.4 Recommendations from Zone I RFI Report, Revision 0 

15 4.2.4.1 Soils 
16 NFA was recommended for soil in the RFI report. 

17 4.2.4.3 Shallow Groundwater 
18 Groundwater contaminant treatment was recommended in the RFI report. 

19 4.2.4.4 Deep Groundwater 
20 Continued monitoring was recommended in the RFI report. 

21 4.3 COPC/COC Refinement 
22 The COCs identified in the RFI include dirnethoate and thallium in shallow groundwater. 

23 These COCs are further evaluated in the following sections. In addition, concentrations of 

24 VOCs detected in soils were rescreened using an SSL based on a DAF=l. 

25 4.3.1 Surface Soil 

26 4.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (DAF=1) 
27 At AOCs 675/676/677, the VOCs detected in the surface soils were rescreened against the 

28 SSL with a DAF=1 (Table 4-3). The only VOC that was detected in surface soil at a 

29 concentration that exceeded its SSL was acetonitrile. Acetonitrile was detected in 1 of 14 
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1 surface soil samples and in 2 of 8 subsurface soil samples. Acetonitrile was not detected in 

2 groundwater at AOCs 675/676/677. Given the low frequency of detection in both surface 

3 and subsurface soil and the fact that it was not detected in site groundwater, acetonitrile is 

4 not considered a COC for the surface soils. 

5 4.3.2 Subsurface Soils 
6 No subsurface soil COCs were identified in the RFI report. 

7 4.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=1) 
8 As discussed above, VOCs detected in subsurface soil were rescreened against an SSL with 

9 a DAF=1 (Table 4-4). Acetonitrile was detected at concentrations greater than its SSL. 

10 Acetonitrile was detected in 2 of 8 subsurface soil samples, but was not detected in 

11 groundwater at AOCs 675/676/677. Given the low frequency of detection in both surface 

12 and subsurface soil and the fact that it was not detected in site groundwater, acetonitrile is 

13 not considered a COC for subsurface soils. 

14 Naphthalene was detected in one of the nine subsurface soil samples, which is also the 

15 single exceedance of the SSL (DAF=I) at 1677SB009. Naphthalene was not detected in the 

16 surface sample collected from the same location (0.75 U mg/kg in sample 1677SB00901). 

17 Naphthalene was detected at l11g/L in two groundwater samples collected during the first 

18 and third sampling events at shallow monitoring well 1675GW002. This well is located 

19 cross-gradient from boring 1687SB009 and thus is not likely to have been impacted by this 

20 boring (See Figure 4-1 for sampling locations). Naphthalene was not detected in either 

21 groundwater sample collected during the second or fourth sampling events. No other 

22 naphthalene detections in groundwater were identified at the site, indicating that 

23 naphthalene is not leaching from site soils into groundwater. 

24 The average surface soil concentration of naphthalene is 0.47 mg/kg, and its average 

25 subsurface soil concentration is 1.1 mg/kg, which is well below the generic SSL of 4 mg/kg 

26 (DAF=10). Thus, the amount of naphthalene in soils at the site does not present a significant 

27 leaching hazard. Based on these considerations, naphthalene should not be considered a 

28 COC at AOCs 675/676/677. 

29 4.3.3 Groundwater 
30 Groundwater samples at AOCs 675/676/677 were collected from four shallow wells in four 

31 sampling events, for a total of 16 samples analyzed. Thallium and dimethoate were 

32 identified in the RFI report as COCs in groundwater for the unrestricted land use scenario 

33 at AOCs 675/676/677. These COCs are discussed below. 
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1 4.3.3.1 Thallium in Shallow Groundwater 
2 Of the 16 groundwater analyses, thallium was detected only once in a single well. The 

3 single detection (4.6 pg/ L) exceeded the MCL of 2 pg/L (see Table 4-5); there is no 

4 established background range for thallium in Zone I. However, the observed concentrations 

5 of thallium in shallow groundwater at this site are consistent with the occurrences of 

6 thallium observed in Zone I grid wells. Thallium was detected intermittently in shallow 

7 grid wells at concentrations ranging from 3J pg/L to 7.5J pg/L (see Appendix A-I). Given 

8 that the concentrations of thallium in shallow groundwater are consistent with grid well 

9 background conditions in Zone I and that the occurrences were not duplicated in 

10 subsequent sampling events, thallium is not considered a COC in groundwater at AOCs 

11 675/676/677. 

12 4.3.3.2 Dimethoate in Shallow Groundwater 

13 Dimethoate was detected in one of two wells sampled for organophosphorous pesticides. It 

14 was detected at a concentration of 2 pg/L in the first sampling event, but it was not 

15 detected in either well during the second sampling event. Although the RFI report indicates 

16 that this detected concentration exceeded its reported tap water RBC of 0.73 pg/L, this 

17 compound does not appear in the current EPA MCLs or the EP A Region III RBC Table. 

18 Given that it was detected only once in groundwater, that its presence was never 

19 reconfirmed, that it was never detected in surface or subsurface soils, and that it is not 

20 associated with past activities at these sites, dimethoate is not considered a COC in 

21 groundwater. 

22 4.3.4 COPC/COC Refinement Summary 
23 There are no COCs requiring further action in surface soils, subsurface soils, or 

24 groundwater at AOCs 675/676/677. Therefore, these sites are recommended for NFA. 

25 4.4 Summary of Information Related to Site Closeout Issues 

26 4.4.1 RFI Status 
27 The RFI report, as amended by the RFI Report Addendum, is complete. 

28 4.4.2 Presence of Inorganics in Groundwater 
29 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

30 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

31 antimony) in groundwater at concentrations above the applicable MCL, preceded or 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MAY 2002 

1 followed by detection of these same metals below the MCL or below the practicable 

2 quantitation limit. This is discussed in Section 4.3. 

3 4.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
4 Data indicate that AOCs 675/676/677 were never connected to the sanitary sewer system. 

5 Therefore, there are no concerns regarding connections to the sanitary sewer. No COCs 

6 requiring further evaluation are present at the site. Further evaluation of this issue is not 

7 warranted. 

8 4.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
9 No direct connections of AOCs 675/676/677to the storm sewer are known to exist. No 

10 COCs requiring further evaluation are present at the site. Further evaluation of this issue is 

11 not warranted. 

12 4.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
13 The closest railroad line to AOCs 675/676/677 is located approximately 4,200 feet 

14 southwest. There is no known linkage between these AOCs and the investigated railroad 

15 lines of AOC 504, and further evaluation of this issue is not warranted. 

16 4.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
17 The nearest surface water body to AOCs 675/676/677 is the Cooper River, which lies 

18 approximately 65 feet north of the unit. The only potential migration pathway from the site 

19 to surface water is via overland flow via stormwater runoff. Since the entire site is covered 

20 with buildings and pavement, which eliminates contact of surface soil with stormwater, 

21 and no COCs were identified at the site, further evaluation of a potential pathway for 

22 contaminant migration via stormwater runoff is not warranted. Similarly, runoff directed to 

23 the storm sewer system, which discharges to the Cooper River, does not contact the surface 

24 soil. 

25 4.4.7 Potential Contamination in OillWater Separators (OWSs) 
26 AOC 675 had a 495-gallon OWS associated with it. The OWS was located north of a 

27 25,000-gallon UST. The OWS was removed and the lines were capped. 

28 AOe 677 has an OWS associated with it. The OWS was associated with boilers located in 

29 NS-4. Boiler discharge was removed by a sump pump through the OWS into the sanitary 

30 sewer system. 
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1 Based on the discussion presented in Section 4.3, there are no concerns regarding 

2 environmental releases from these tmits. In addition, this area was investigated during the 

3 SWMU 37 investigation (Zone L - Sanitary Sewer System) regarding OWS connections to 

4 the sanitary sewer, and no areas of concern were identified in the vicinity of AOCs 

5 675/676/677. Further evaluation of this issue is not warranted. 

6 4.4.8 Land Use Control Management Plan 
7 The COC refinement did not identify any COCs at AOCs 675/676/677. This evaluation was 

8 based on a unrestricted land use classification. Therefore, land use controls are not 

9 necessary. 

10 4.5 CH2M-Jones Recommendations 
11 Evaluation of the primary media of concern (surface soils, subsurface soils, and 

12 groundwater) indicated that there were no issues associated with the historical operation of, 

13 or releases from, this unit. Based on a review of cOPCs/COCs in Section 4.3, no COCs were 

14 identified in any investigated media. 

15 The RFI report concluded that a CMS was necessary for groundwater. However, CH2M-

16 Jones has re-evaluated the risks posed by the identified COCs and determined that no 

17 COCs exist at AOCs 675/676/677. Therefore, these sites are recommended for NFA. 
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TABLE 4-1 
RFI Soil Sampling Summary 
CMS Work Plan, AOCs 67516761677, Zone I, Charleston Naval Complex 

1 

Sampling 
Event 

2 

3 

2 Notes: 

Sampling 
Date 

02121/95 
02127/95 
02128/95 

09/07/95 

02/02199 

Samples 
Collected 

Upper-14 
(13) 

Sample Analyses 

Standard Suite, 
Organotins 

Lower - 8 (13) Standard Suite, 
Organotins 

Duplicate - 3 Appendix IX 

Upper-l Physical Parameters 

Upper - 3 Dioxins 

Lower- 1 Dioxins 

3 ( ) = Parenthesis indicate number of samples proposed in the RFI work plan. 
4 • = 677C801001 was not analyzed for cyanide. 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Organotins were collected on nine 
upper-interval samples (677S800201 
through 677S801 001) for site 
characterization. 

Six lower-interval samples were not 
collected due to a water table at less 
than 5 feet bgs. Organotins were 
collected on six lower-interval 
samples (677S800202, 
677S8OO302, 677S800402, 
677S8oo602,677S800702,and 
677S800902) for site 
characterization. 

677C800 1 01/677C800201/677C801 
001' 

Sample for physical parameters 
collected at boring location 
677S801001. 

Dioxins were collected on 3 upper
interval samples 677S8011, 
677S8012, and 677S8013 

One low-interval sample (677S8011) 
was collected for dioxins 

S Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PC8s at DOD Level III. 
6 Appendix IX = Standard Suite, plus hex-chrome, dioxins, herbicides, and OP pesticides at DOD Level IV. 
7 Physical parameters analyses included CEC, chloride, sulfur, ammonia, nitrate/nitrite, phosphorus, TOC and 
8 total moisture. 
9 
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1 
2 
3 

TABLE 4-2 
RFI GrOUndwater Sampling Summary 
CMS Work Plan, AOCs 67516761677, Zone I, Charleston Naval Complex 

Sampling Sampling 
Event Date Wells Sampled Sample Analyses 

06101/95 675001 Standard Suite, organotins, 
675002 chloride, TOS, sulfate 

06/05/95 676001 
06/06/95 677002 

2 01/15/96 675001 Metals, cyanide, pesticides, 
PCBs, SVOCs 

675002 Metals, cyanide, pesticides, 
PCBs, SVOCs, TPH-ORO, TPH-
GRO 

676001 
Metals, cyanide, pesticides, PCBs 

677002 
Metals, cyanide, pesticides, 
PCBs, dioxin 

3 06/03/96 675001 Metals, cyanide, pesticides, 
PCBs, SVOCs 

675002 Metals, cyanide, pesticides, 
PCBs, SVOCs, TPH-ORO, TPH-
GRO 

06/04/96 676001 
Metals, cyanide, pesticides, PCBs 

06/06/96 677002 
Metals, cyanide, pesticides, 
PCBs, dioxin 

4 09/13/96 675001 Metals, cyanide, pesticides, 
PCBs, SVOCs, TPH-ORO, TPH-
GRO 

675002 
Metals, cyanide, pesticides, 
PCBs, SVOCs, TPH-ORO, TPH-

09/12196 676002 GRO 

09/10/96 677002 Metals, cyanide, pesticides, PCBs 

Metals, cyanide, pesticides, 
PCBs, dioxin, herbicides, chloride, 
sulfate, TOS 

Note: 

eMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

677002 also sampled for 
herbicides, dioxin, hex-
chrome, and OP pesticides 

Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at OQO Level III. 
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C~
_ 

_"
K

 P
LA

N,
 Z

O
NE

 I 
CH

AR
LE

ST
O

N 
N

AV
AL

 C
O

M
PL

EX
 

RE
VI

SI
O

N 
a 

FE
BR

UA
RY

 2
00

2 

TA
B

LE
 4

·3
 

VO
Cs

 in
 S

ur
fa

ce
 S

oi
ls 

CM
S 

W
or

k 
Pl

an
, A

O
C

 6
75

16
76

16
77

, Z
on

e 
I, 

C
ha

rle
st

on
 N

av
al

 C
om

pl
ex

 

A
ce

to
n

e
 

A
ce

to
n

it
ri

le
 

N
a

p
h

th
a

le
n

e
 

T
o

lu
e

n
e

 
S

a
m

p
le

 
R

e
su

lt
 

R
e

su
lt

 
R

e
su

lt 
R

e
su

lt 
S

ta
ti

o
n

 
10

 
O

at
e 

(m
g

lk
g

) 
Q

u
a

lif
ie

r 
(m

g
/k

g
) 

Q
u

a
lif

ie
r 

(m
g

/k
g

) 
Q

u
a

lif
ie

r 
(m

g
/k

g
) 

Q
u

a
lif

ie
r 

IN
O

 R
B

C
 

2
0

,0
0

0
,0

0
 

N
A

 
4

,1
0

0
.0

0
 

4
,1

0
0

0
.0

0
 

R
E

S
 R

B
C

 
7

8
0

,0
0

 
N

A
 

1
6

0
.0

0
 

1
,6

0
0

.0
0

 

S
S

L 
0

.8
0

 
N

A
 

4 
0

,6
0

 

S
S

 B
K

G
O

 
N

A
 

N
A

 
N

A
 

N
A

 

16
75

88
00

1 
6

7
5

8
8

0
0

1
0

1
 

02
12

1/
95

 
0.

11
00

 
U

 
0.

24
00

 
U

 
0,

79
00

 
U

 
0.

00
30

 
J 

16
75

88
00

2 
67

58
80

02
01

 
0

2
/2

1
/9

5
 

0,
11

00
 

U
 

0.
24

00
 

U
 

0.
80

00
 

U
 

0.
01

80
 

U
 

16
76

88
00

1 
67

68
80

01
01

 
0

2
/2

1
/9

5
 

0.
10

00
 

U
 

0.
23

00
 

U
J 

0.
74

00
 

U
 

0.
00

10
 

J 

16
76

88
00

2 
6

7
6

8
8

0
0

2
0

1
 

0
2

/2
8

/9
5

 
0.

10
00

 
U

J 
0.

02
30

 
U

J 
0.

75
00

 
U

 
0,

01
70

 
U

 

16
77

58
00

1 
6

7
7

8
8

0
0

1
0

1
 

0
2

/2
1

/9
5

 
0.

11
00

 
U

J 
0.

24
00

 
U

J 
0.

77
00

 
U

 
0.

00
10

 
J 

16
77

88
00

2 
6

7
7

8
8

0
0

2
0

1
 a

 
02

12
1/

95
 

0.
03

20
 

J 
0.

23
00

 
U

J 
0.

74
00

 
U

 
0.

00
50

 
J 

16
77

88
00

3 
6

7
7

8
8

0
0

3
0

1
 

02
12

8/
95

 
0.

09
90

 
U

J 
0.

02
20

 
U

J 
0.

72
00

 
U

 
0.

00
20

 
J 

16
77

88
00

4 
6

7
7

8
8

0
0

4
0

1
 

02
12

8/
95

 
0.

10
00

 
U

J 
0.

02
20

 
U

J 
0.

73
00

 
U

 
0.

01
70

 
U

 

16
77

88
00

5 
6

7
7

8
8

0
0

5
0

1
 

02
12

8/
95

 
0.

11
00

 
U

 
0.

02
40

 
U

J 
0.

66
00

 
U

 
0.

01
80

 
U

 

16
77

88
00

6 
6

7
7

8
8

0
0

6
0

1
 

02
12

7/
95

 
0.

07
20

 
J 

0.
10

00
 

J 
0.

05
20

 
J 

0.
00

30
 

J 

16
77

88
00

7 
6

7
7

8
8

0
0

7
0

1
 

02
12

8/
95

 
0

.0
9

9
0

 
U

 
0.

02
20

 
U

J 
0.

73
00

 
U

 
0.

01
60

 
U

 

16
77

88
00

8 
6

7
7

8
8

0
0

8
0

1
 

02
12

8/
95

 
0.

10
00

 
U

J 
0.

06
10

 
U

J 
0

.7
4

0
0

 
U

 
0.

00
20

 
J 

16
77

88
00

9 
6

7
7

8
8

0
0

9
0

1
 

02
12

8/
95

 
0.

02
30

 
U

J 
0.

06
30

 
U

J 
0.

75
00

 
U

 
0.

00
20

 
J 

16
77

88
01

0 
6

7
7

8
8

0
1

0
0

1
a

 
02

12
8/

95
 

0.
10

00
 

U
J 

0.
02

30
 

U
J 

2.
10

00
 

=
 

0
.0

0
2

0
 

J 

=
 

C
he

m
ic

al
 is

 d
et

ec
te

d 
at

 c
on

ce
nt

ra
tio

n 
sh

ow
n.

 
N

A
 

no
t 

ap
pl

ic
ab

le
 

J 
C

he
m

ic
al

 is
 d

et
ec

te
d 

a
t c

on
ce

nt
ra

tio
n 

be
lo

w
 th

e 
m

et
ho

d 
de

te
ct

io
n 

lim
it;

 t
he

 c
on

ce
nt

ra
tio

n 
is

 n
ot

 k
no

w
n.

 
U

 
8

a
m

p
le

s 
w

er
e 

an
al

yz
ed

 f
or

 th
is

 a
na

ly
te

, 
bu

t i
t w

as
 n

ot
 d

et
ec

te
d 

ab
ov

e 
th

e 
m

et
ho

d 
de

te
ct

io
n 

lim
it 

(M
D

L)
. 

U
J 

N
ot

 d
et

ec
te

d;
 a

na
ly

tic
al

 d
et

ec
tio

n 
lim

it 
is

 e
st

im
at

ed
. 

m
gl

kg
 

M
ill

ig
ra

m
s 

p
e

r 
ki

lo
gr

am
 

TA
BL

E 
4·

3·
VO

C
S 

IN
 S

S.
DO

C 
4·

11
 



TA
B

LE
 4

·4
 

V
O

C
s 

in
 S

ub
su

rta
ce

 S
oi

l 
CM

S 
W

or
k 

Pl
an

, A
O

C
 6

75
16

76
16

77
, Z

on
e 

I, 
Ch

ar
le

st
on

 N
av

al
 C

om
pl

ex
 

A
ce

to
n

e
 

A
ce

to
n

it
ri

le
 

S
a

m
p

le
 

R
e

su
lt

 
R

e
su

lt
 

S
ta

ti
o

n
 

10
 

D
at

e 
(m

g
/k

g
) 

Q
u

a
lif

ie
r 

(m
g

/k
g

) 
Q

u
a

lif
ie

r 

S
S

L
 

0.
80

00
 

N
A

 

S
S

B
K

G
D

 
N

A
 

N
A

 

16
76

5B
00

1 
6

7
6

5
B

0
0

1
0

2
 

02
/2

1/
95

 
0.

01
70

 
J 

0.
24

00
 

U
 

16
76

5B
00

2 
6

7
6

5
B

0
0

2
0

2
 

02
12

8/
95

 
0

.1
2

0
0

 
U

J 
0

.0
2

0
0

 
U

J 

16
77

5B
00

2 
6

7
7

5
B

0
0

2
0

2
b

 
02

/2
1/

95
 

0
.0

2
6

0
 

J 
0

.2
9

0
0

 
U

 

16
77

5B
00

3 
6

7
7

5
B

0
0

3
0

2
 

02
/2

8/
95

 
0

.0
2

9
0

 
U

J 
0

.0
2

8
0

 
U

J 

16
77

5B
00

4 
6

7
7

5
B

0
0

4
0

2
b

 
02

/2
8/

95
 

0.
06

40
 

J 
0.

08
10

 
J 

16
77

5B
00

6 
6

7
7

5
B

0
0

6
0

2
 

02
/2

7/
95

 
0.

20
00

 
J 

0
.1

5
0

0
 

J 

16
77

5B
00

7 
6

7
7

5
B

0
0

7
0

2
 

02
/2

8/
95

 
0

.0
3

5
0

 
U

J 
0

.1
0

0
0

 
U

J 

i6
7

7
5

B
0

0
9

 
6

7
7

5
B

0
0

9
0

2
 

02
/2

8/
95

 
0

.0
2

3
0

 
U

J 
0

.0
4

0
0

 
U

J 

=
 

C
h

e
m

ic
a

l 
is

 d
e

te
ct

e
d

 a
t 

co
nc

en
tr

at
io

n 
sh

ow
n.

 
N

A
 

no
t 

a
p

p
lic

a
b

le
 

J 
C

h
e

m
ic

a
l 

is
 d

e
te

ct
e

d
 a

t 
co

nc
en

tr
at

io
n 

be
lo

w
 t

he
 m

et
ho

d 
de

te
ct

io
n 

lim
it;

 t
he

 c
on

ce
nt

ra
tio

n 
is

 n
ot

 k
no

w
n.

 
U

 
5

a
m

p
le

s 
w

e
re

 a
na

ly
ze

d 
fo

r 
th

is
 a

na
ly

te
, 

b
u

t 
it 

w
as

 n
ot

 d
et

ec
te

d 
ab

ov
e 

th
e 

m
et

ho
d 

de
te

ct
io

n 
lim

it 
(M

O
L)

. 
U

J 
N

ot
 d

e
te

ct
e

d
; 

an
al

yt
ic

al
 d

et
ec

tio
n 

lim
it 

is
 e

st
im

at
ed

. 
m

gl
kg

 
M

ill
ig

ra
m

s 
p

e
r 

ki
lo

gr
am

 

ZO
N

EI
C

M
SW

PR
EV

1T
 4

-4
.0

0C
 

N
a

p
h

th
a

le
n

e
 

R
e

su
lt

 
(m

g
/k

g
) 

Q
u

a
lif

ie
r 

4 N
A

 

0
.8

0
0

0
 

U
 

0
.6

6
0

0
 

U
 

0
.9

3
0

0
 

U
 

0
.9

1
0

0
 

U
 

0
.8

7
0

0
 

U
 

1
.1

0
0

0
 

U
 

0
.8

2
0

0
 

U
 

5
.9

0
0

0
 

=
 

Ll, 
JR

K
 P

LA
N

, Z
O

N
E 

I 
C

H
AR

LE
S1

0N
 N

AV
AL

 C
O

M
PL

EX
 

R
EV

IS
IO

N
 1

 
M

AY
 2

00
2 

T
o

lu
e

n
e

 
R

e
su

lt
 

(m
g

/k
g

) 
Q

u
a

lif
ie

r 

0
.6

0
0

0
 

N
A

 

0
.0

1
9

0
 

0
.0

2
1

0
 

U
 

0.
02

30
 

=
 

0
.0

2
1

0
 

U
 

0
.0

0
2

0
 

J 

0.
00

60
 

J 

0
.0

1
9

0
 

U
 

0.
00

40
 

J 

4-
12

 



Table 4-5 
Thallium in Groundwater 
CMS Work Plan, AOCs 675/676/677, Zone I, Charleston Naval Complex 

Sample 
Station ID Date 

MCl 
RBC 
Shallow 
Dee~ 

Shallow Groundwater 
1675GWOO1 675GW00101 06/01/1995 

675GW00102 01/15/1996 
675GW00103 06/03/1996 
675GWOO104 09/1311996 

1675GW002 675GWOO201 06/0111995 

675GWOO202a 01/15/1996 
675GW00203 06/03/1996 
675GW00204 09/13/1996 

1676GW001 676GW00101 06/05/1995 
676GW00102 01/15/1996 
676GW00103 0610411996 
676GW00104 09/1211996 

1677GW002 677GW00201 b 06/06/1995 
677GW00202 01/15/1996 
677GWOO203b 06/06/1996 
677GW00204 09/10/1996 

IGDIGW015 GDIGW01501 05/23/1995 
GDIGW01502 1211511995 
GDIGW01503 05/23/1996 
GDIGW01504 08/23/1996 

Deep Groundwater 

IGDIGW15D GDIGW15D01 05/23/1995 
GDIGW15D02 12115/1995 
GDIGW15D03 05/24/1996 
GDIGW15D04 08/23/1996 

Thallium 
Result 
!ug/ll 

2 
0.26 

8 
15 

4.5 

5 

5 

2.7 

4.5 

5 
5 

2.7 
4.5 

5 

5 
4 

4.5 

5 

5 

4.6 

4.5 

5 
5 

2.7 

4.5 

5 
7.1 

2.7 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

UJ 
U 
UJ 

U 
UJ 
J 

UJ 

J Chemical is detected at concentration below the method detection limit; the concentration is not 
known. 

U Samples were analyzed for this analyte, but it was not detected above the method detection 
limit (MDL). 

UJ Not detected; analytical detection limit is estimated. 
pglL Micrograms per liter 
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TABLE 4-li 
Dimethoate in Groundwater 
CMS Worn Plan, AOC 67516761677, Zone I, Charleston Naval Complex 

Sample 
Dimethoate 

Result 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Station 10 Date (ygIL) Qualifier 
MCl NA 

RBC NA 

Shallow NA 

Shallow Groundwater 

1675GWOOI 675GW0010l 06/01/95 15.0000 UJ 

1675GW002 675GW00201 06/01/95 2.0000 J 

1676GWOOI 676GW0010l 06/05/95 15.0000 U 

1677GW002 677GW00201 b 06/06/95 15.0000 U 

677GW00201 b 06/06/95 0.5000 U 

IGDIGW015 GDIGW01501 05/23/95 15.0000 U 

Deep Groundwater 

IGDIGW15D GDIGW15D01 05/23/95 15.0000 U 

NA Not applicable 
J Chemical is detected at concentration below the method detection limit; the concentration 

is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method 

detection limit (MDl). 
UJ Not detected; analytical detection limit is estimated. 
IIg/L Micrograms per liter 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

5.0 eMS Work Plan for AOe 678 and AOe 679 

This section summarizes the results and conclusions from the soil and groundwater 

investigations conducted in the area of AOCs 678/679, which were reported in the Zone I 

RFI Report, Revision 0 (EnSafe, 1999), Section 10.4, and amended by the Zone I RFI Report 

Addendum, Revision 1 (CH2M-Jones, 2001). Figure 5-1 presents the site features and RFI 

sample locations. 

As part of the Zone I RFI, surface soil, subsurface soil, and groundwater investigations were 

conducted at AOCs 678/679 in multiple sampling events in 1995, 1996, and 1998. The RFI 

report presented the results of the investigations and conclusions concerning contamination 

and risk, as summarized in Sections 5.1 and 5.2: of this CMS Work Plan. A further 

evaluation of COCs is provided in Section 5.3 of this work plan. 

12 5.1 Background 
13 AOC 678 is the former site of Building 2-V, the Firefighter School, which is northeast of 

14 Building NS-l in the northeastern portion of the southern peninsula. The firefighter school 

15 was reportedly constructed in 1947 and demolished circa 1955. Controlled fires may have 

16 been ignited and extinguished onsite for firefighter training. No other details regarding the 

17 design features or operating practices are available. Currently, the area is a paved parking 

18 lot. 

19 AOC 679 consists of a former wash rack that is noted on early CNC maps from the 1930s 

20 and 1940s. This former wash rack was located off the west edge of Building NS-l. No 

21 information is available regarding its design features, years of operation, or operating 

22 practices. It is assumed that activities at this unit included washing or cleaning of 

23 equipment in an external wash area. 

24 The area is zoned for business use (B-2). 

25 5.2 RFllnvestigation Results 

26 5.2.1 Soil Investigation Results 
27 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

28 samples were collected (see Table 5-1 and Figure 5-1) 
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1 5.2.1.1 Surface Soils 
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FEBRUARY 2002 

2 A total of 24 surface soil samples (see Figure 5-1) were collected. Twenty one surface soil 

3 samples were collected during the first sampling event for VOC, SVOC, pesticide/PCB, 

4 metals and cyanide analyses. During the second sampling event, two surface soil samples 

5 were taken for metals analysis. During the third sampling event, one surface soil sample 

6 was taken for VOC, SVOC, and metals analysis. 

7 Surface soil sample results were evaluated relative to EPA Region III RBCs. Based on the 

8 analytical results presented in the RFI report and the risk assessment screening process, 

9 isodrin (using aldrin as a surrogate since there is no RBC for isodrin) in surface soil was 

10 identified as the only COC under the unrestricted land use scenario. Isodrin was detected in 

11 only 2 of 20 surface soil samples at concentrations of 990 Ilg/kg in 679SB006 and 

12 1,000 Ilg/kg in 679SB007. 

13 5.2.1.2 Subsurface Soils 
14 Thirteen subsurface soil samples, collocated with the surface soil sample locations (see 

15 Table 5-1 and Figure 5-1), were collected and analyzed for VOCs, SVOCs, pesticides/PCBs, 

16 metals and cyanide during the RFI sampling event. Subsurface soil sample results were 

17 evaluated relative to the EPA Region III unrestricted and industrial RBCs and SSLs with a 

18 DAF=lO. Based on the analysis presented in the RFI report, no COCs were identified for 

19 subsurface soils for unrestricted land use. 

20 5.2.2 Groundwater 
21 Shallow groundwater at this site is locally affected by an apparent groundwater high 

22 toward the northwest of the site. However, groundwater patterns locally revert to flow 

23 north-northeast toward the Cooper River (see Figure 5-2). 

24 Three shallow and one deep monitoring wells were installed as part of the RFI 

25 investigation. The groundwater was sampled in six separate sampling events at these wells 

26 (see Table 5-2 and Figure 5-1). An additional five shallow and four deep Geoprobe 

27 groundwater samples were collected in March 1998, subsequent to completion of the RFI 

28 field investigation, and are discussed in the RFI report. 

29 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

30 water RBCs, and Zone I groundwater BRCs. 

31 The following sections set out the findings presented in the RFI report. 
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1 5.2.2.1 Shallow Groundwater 
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2 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

3 result of the screening process and subsequent lisk assessment, no constituents were 

4 identified as COCs for shallow groundwater. 

5 5.2.2.2 Deep Groundwater 
6 Analytes detected in deep groundwater samples were evaluated in the RFI report. As a 

7 result of the screening process and subsequent risk assessment, no constituents were 

8 identified as COCs for deep groundwater. 

9 5.2.3 RFI Risk Summary 
10 Based on a unrestricted land use scenario, the following COC was identified: 

11 Surface Soil: Isodrin 

12 No COCs were identified in any media for the industrial land use scenario. 

13 5.2.4 Recommendations from Zone I RFI Report, Revision 0 

14 5.2.4.1 Surface Soils 
15 The RFI recommended a CMS for surface soils, considering no action, excavation and offsite 

16 disposal, and containment/ capping. 

17 5.2.4.2 Subsurface Soil 
18 NFA was recommended in the RFI report for subsurface soils. 

19 5.2.4.3 Groundwater 
20 NFA was recommended in the RFI report for groundwater. 

21 5.3 COPC/COC Refinement 
22 The COC identified in the RFI was isodrin in surface soil for the unrestricted land use 

23 receptor. This COC is further evaluated in the following sections. In addition, 

24 concentrations of VOCs detected in soils were rescreened using an SSL based on a DAF=l. 

25 5.3.1 Surface Soil 

26 5.3.1.1 Rescreening of Surface Soil VOC Data Based on SSL (DAF=1) 
27 The results following rescreening of the VOCs detected in surface soils using an SSL with a 

28 DAF=1 indicated that there were no VOCs at concentrations exceeding their respective SSL 

29 (see Table 5-3). For these reasons, VOCs at AOCs 678/679 are not considered COCs. 
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1 5.3.1.2 Isodrin 
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2 Isodrin was not detected in any of the 20 normal surface soil samples (see Table 5-4), but 

3 was reportedly present in the two duplicate samples collected during the RFI field 

4 investigations. The two detected concentrations were 0.99 mg/kg (679SB006) and 1 mg/kg 

5 (679SB007), both of which are equal to their respective analytical detection limits. Isodrin, 

6 however, was not detected in any of the subsurface soil samples or groundwater samples. 

7 In addition, there are no SSLs or risk-based concentration for isodrin, so the risk assessment 

8 presented in the RFI report characterized the estimated risk associated with isodrin using 

9 aldrin as a surrogate (residential RBC = 38 Ilg/kg). This was a very conservative approach 

10 given that aldrin is a known carcinogen. Considering that isodrin is an organo-chlorine 

11 pesticide, it would have been equally appropriate to use another cyclodiene pesticide, such 

12 as endrin or dieldrin (residential RBCs = 2,300 Ilg/kg [HI=O.I] and 40 Ilg/kg, respectively) 

13 as the surrogate. Preliminary toxicity studies did not indicate isodrin was a carcinogen, 

14 which suggests that an endrin-based RBC value is more appropriate. 

15 Isodrin was detected in 2 of 22 samples (20 normal and 2 duplicate) at concentrations near 

16 1 mg/kg. All other sample results were below detection limits (non-detects). The use of 

17 isodrin has been discontinued, along with other organo-chlorine pesticides, so 

18 concentrations are not likely to increase. 

19 Isodrin is not considered a COC for AOCs 678/679 for the following reasons: 

20 • Isodrin was detected in only 2 of 20 surface soil samples (10 percent) near or at its 

21 detection limit and was not detected in any subsurface soil or groundwater samples. 

22 • Even when evaluated using aldrin as the surrogate compound, the derived risk reported 

23 in the RFI (2.6E-6) is associated with potential exposure that barely exceeded the 

24 conservative end of the 1E-4 to 1E-6 risk range for residential receptors (it did not 

25 exceed the risk range for industrial receptors). 

26 5.3.2 Subsurface Soils 
27 No subsurface soil COCs were identified in the RFI report. 

28 5.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=l) 

29 The results following rescreening of the VOCs detected in subsurface soils using an SSL 

30 with a DAF=l indicated that there were no VOCs detected at concentrations exceeding their 

31 respective SSLs (see Table 5-5). For these reasons, VOCs at AOCs 678/679 are not 

32 considered a COC. 
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1 5.3.3 Groundwater 
2 COPCs orCOCs were not identified in groundwater at AOCs 678/679. 

3 5.3.4 COPC/COC Refinement Summary 
4 There are no COCs requiring further action in surface soils, subsurface soils or groundwater 

5 at AOCs 678/679. This site is recommended for NFA. 

6 5.4 Summary of Information Related to Site Closeout Issues 

7 5.4.1 RFI Status 
8 The RFI report, as amended by the RFI Report Addendum, is complete. 

9 5.4.2 Presence of Inorganics in Groundwater 
10 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

11 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

12 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

13 followed by detection of these same metals below the MCL or below the practicable 

14 quantitation limit. No groundwater samples exceeded their respective MCLs. 

15 5.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
16 Data indicate that these AOCs 678/679 were never connected to the sanitary sewer system. 

17 Therefore, there are no concerns regarding connections to the sanitary sewer. Further 

18 evaluation of this issue is not warranted. 

19 5.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
20 Three stormwater inlets are located adjacent to AOCs 678/679. Considering that the ground 

21 surface within AOCs 678/679 is paved, runoff directed to the storm sewer system does not 

22 contact the surface soil, and no COCs have been identified at these sites. Further evaluation 

23 of this issue is not warranted. 

24 5.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
25 The closest railroad line to AOCs 678/679 is located approximately 4,500 feet southwest. 

26 There is no known linkage between these AOCs and the investigated railroad lines of AOC 

27 504, and further evaluation of this issue is not warranted. 

CMSWOAKPLANZlAEVO.OOC 5-5 



eMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 5.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
2 The nearest surface water body to AOCs 678/679 is the Cooper River, which lies 

3 approximately 40 feet north of the unit. The only potential migration pathway from the site 

4 to surface water is via overland flow via stormwater runoff. Since the entire site is covered 

5 with pavement, which eliminates contact of surface soil with stormwater, and no COCs 

6 were identified at the site, further evaluation of a potential pathway for contaminant 

7 migration via stormwater runoff is not warranted. Similarly, runoff directed to the storm 

8 sewer system, which discharges to the Cooper River,. does not contact the surface soil. 

9 5.4.7 Potential Contamination in OillWater Separators (OWSs) 
10 There are no known OWSs associated with AOCs 678/679. Therefore, there are no concerns 

11 regarding connections to the sanitary sewer, and further evaluation of this issue is not 

12 warranted. In addition, there is no reference to an OWS at this facility in the Oil Water 

13 Separator Data report (Department of the Navy, September 2000). 

14 5.4.8 Land Use Control Management Plan 
15 The COC refinement did not identify any COCs at AOCs 678/679. This evaluation was 

16 based on a unrestricted land use classification. Therefore, land use controls are not 

17 necessary. 

18 5.5 CH2M·Jones Recommendations 
19 Evaluation of the primary media of concern (surface soils, subsurface soils, and 

20 groundwater) indicated that there were no issues associated with the historical operation of, 

21 or releases from, this unit. Based on a review of cOPCs/COCs in Section 5.3, no COCs were 

22 identified in any investigated media. 

23 The RFI report concluded that a CMS was necessary for surface soil. However, CH2M-Jones 

24 has re-evaluated the risks posed by the identified COCs and determined that no COCs exist 

25 at AOCs 678/679. Therefore, these sites are recommE'nded for NFA. 
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1 TABLE Sol 
2 RFI Soil Sampling Summary 
3 CMS Work Plan, AOCs 6781679, Zone I, Charleston Naval Complex 

4 

Sampling 
Event 

2 

3 

5 Notes: 

Sampling 
Date 

02122/95 
03101/95 
03/06/95 
03/10/95 
03/13/95 

06/21/95 

9123198 

Samples Collected 

Upper - 21 (25) 

Lower - 12 (25) 

Duplicates - 3 

Upper - 2 

Upper - 1 
Lower - 1 

Sample Analyses 

Standard Suite, 
Additional 
Parameters·a 

Standard Suite 

Appendix IXb 

Metals 

VOCs, SVOCs, metals 

6 ( ) - Parenthesis indicate number of samples proposed 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Four sample locations were 
inaccessible. 678SB00901 
sampled for organotins only. 
Thirteen lower samples were not 
collected due to a water table less 
than 5 feet bgs. 

To delineate the extent of metals 
detected above their RBCs and 
background. 

7 Standard Suite - VOCs, SVOCs, metals, cyanide, pesticides and PCBs at 000 Level III. 
8 a - Additional analysis performed on one sample on 09/18/95 included cation, chloride, sulfur, ammonia, 
9 nitrate/nitrite, phosphorus, TOC and total moisture. 

10 b - Duplicates were submitted for Appendix IX parameters at 000 Level IV. 
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1 TABLE 5-2 
2 RFt Groundwater Sampling Summary 
3 CMS Work Plan, AOCs 6781679, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date Number of Wells Sample Analyses 

05122195 3 Standard Suite, 
06/06/95 Organotins, 
06/08/95 Chlorides, TDS, 

Sulfates 

2 01/15/96 3 Cyanide, Metals 

Duplicate - 1 Cyanide, Metals 

3 05/24/96 3 Cyanide, Metals 
06104196 
06/05/96 Duplicate - 1 Cyanide, Metals 

4 09/09/96 3 Chloride, Cyanide, 
09/11/96 Sulfate, Metals, 

Pesticides, VOCs, 
TOS 

Duplicate -1 
Appendix IX 

5 03/16/98 5 IIOCs, SVOCs 
03/17/98 
03/19/98 Duplicate - 1 VOCs, SVOCs 

6 10/19/98 VOCs 

4 
5 Notes: 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Five shallow and four deep 
Geoprobe samples were 
collected along the 
boundary between AOC 679 
and AOC 680. 

Only Well 679001 was 
sampled during this event. 

6 Standard Suite - VOCs, SVOCs, metals, cyanide, pesticides and PCBs at 000 Level III. 
7 Appendix IX - Analyses included pesticides and VOCs only, plus chloride, cyanide, sulfate, metals and TDS. 
S 
9 
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TABLES-4 
lsodrin in Surtace Soils 
CMS Worle Plan, AOC 6781679, Zone I, Charleston Naval Complex 

Isodrin 
Sample Result 
Station 10 Date (mg/kg) Qualifier 

INOR6C NA 

RES R6C NA 

SSL NA 

SS 6KGO NA 

6788600101 6788800101 02122195 0.9900 U 

6788800201 6788800201 03/01195 1.0000 U 

6788600301 6788800301 03/06/95 1.1000 U 

6788800501 6788800501 03/06/95 1.0000 U 

6788800601 6788800601 03/06195 1.0000 U 

6788800701 6788800701 03/06/95 0.9100 U 

6788800801 6788800801 03/06/95 1.1000 U 

6788801101 6788801101 03/06/95 1.0000 U 

6788801201 a 6788601201a 03/06/95 1.0000 U 

6798800201 6798800201 03/10/95 1.0000 U 

6798800301 6798800301 03/10/95 1.0000 U 

6798800401 6798800401 03/10/95 1.0000 U 

6798800501 6798800501 03/10/95 1.0000 U 

6798800601 6798800601 03/10/95 0.9900 U 

6798800701 6798800701 03/10/95 1.0000 U 

6798800801 6798800801 03/10/95 1.0000 U 

6798800901 6798800901 03/10/95 1.0000 U 

6798801001 6798801001 03/10/95 1.0000 U 

6798801101 6798801101 03/10/95 1.0000 U 

6798801201 6798801201 03/13/95 1.0000 U 

NA not applicable 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
mglkg Milligrams per kilogram 
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TABLE 5-5 
VOCs in Subsurface Soils 
CMS Walk Plan, AOC 6781679, Zone I, Charfeston Naval Complex 

Acetone 
Sample Result 
Station 10 Date (mg/kg) 

INORBC 20,000.0000 

RESRBC 780.0000 

SSL 0.8000 

SS BKGD NA 

1678S8001 678S800102 02122195 0.0170 
• 

1678S8002 678S800202 03/01/95 0.0250 

1678S8003 678S800302 03/06/95 0.0190 

1678S8006 678S800602 03/06/95 0.0110 

1678S8007 678S800702 03/06/95 0.1100 

1678S8008 678S800802 03/06/95 0.1100 

1678S8012 678S801202 03/06/95 0.1100 

1679S8OO5 679S800502 03/10/95 0.0110 

1679S8009 679S800902 03/10/95 0.0240 

1679S8010 679S801002 03/10/95 0.0290 

1679S8011 679S801102 03/10/95 0.0080 

1679S8012 679S801202 03/13/95 0.0220 

NA not applicable 

Qualifier 

J 

J 

J 

J 

U 

U 

U 

J 

U 

J 

J 

U 
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Toluene 
Result 

(mg/kg) Qualifier 

41,000.0000 

1,600.0000 

0.6000 

NA 

0.0010 J 

0.0190 U 

0.0070 J 

0.0180 U 

0.0180 U 

0.0180 U 

0.0020 J 

0.0230 U 

0.0180 U 

0.0190 U 

0.0180 U 

0.0060 J 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
mglkg Milligrams per kilogram 
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1 6.0 CMS Work Plan for AOC 680 

eMS WORK PlAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVlSIONO 
FEBRUARY 2002 

2 This section summarizes the results and conclusions from the soil and groundwater 

3 investigations conducted in the area of AOC 680, which were reported in the Zone I RFI 

4 Report, Revision a (EnSafe, 1999), Section 10.5, and as amended by the Zone I RFI Report 

5 Addendum, Revision 1 (CH2M-Jones, 2001). Figure 6-1 presents the site features and RFI 

6 sample locations. 

7 As part of the Zone I RFI, surface soil, subsurface soil, and groundwater investigations were 

8 conducted at AOC 680 in multiple sampling events in 1998. The RFI report presented the 

9 results of the investigations and conclusions concerning contamination and risk, as 

10 summarized in Sections 6.1 and 6.2 of this CMS Work Plan. A further evaluation of COCs is 

11 provided in Section 6.3 of this work plan. 

12 6.1 Background 
13 AOC 680 is an area on the south side of Building NS-26 which was formerly a brake repair 

14 and welding area. Building NS-26 is a single-story, 22,322 square-foot building constructed in 

15 1958 and renovated in 1985. Figure 6-1 presents an aerial photograph of Building NS-26 as it 

16 appeared in 1997. At the time of the RFI, the building housed offices, a carpentry shop, a ship-

17 fitter shop, a welding shop, several smaller shops, and a non-destructive testing lab. However, 

18 the boundaries of this AOC are restricted to the welding shop. 

19 Three dip tanks were located in the west end of the Building NS-26 and were used to clean 

20 ship parts. The contents of the tanks were tri-sodium phosphate, citric acid, and water. The 

21 tanks reportedly were cleaned bi-annually by CNC personnel. 

22 An initial assessment study in 1981 noted that the following hazardous wastes were 

23 generated at this facility: boiler cleaning solution (sulfuric acid and nitric acid); cleaning 

24 solvents (chlorinated hydrocarbons); and boiler test chemicals (mercuric nitrate). From 1958 

25 through 1981, disposal practices reportedly included discharging neutralized boiler 

26 solutions, solvents, and mercuric nitrate solutions directly into the Cooper River. 

27 Historic information indicates that the area outside Building NS-26 was used as a seaplane 

28 refueling ramp and as an oil storage area in the 1940s. 

29 In December 1996, a 200-gallon waste oil UST located on the north side of Building NS-26 

30 was closed by removal. The UST assessment report noted that the tank and associated 
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1 piping was severely corroded and pitted, but no holes were found. The assessment report 

2 also noted that the OWS associated with this UST and referenced on early building plans 

3 could not be located at the time of UST removal. It is assumed that the OWS has not been 

4 used since the building renovations in 1985, The waste oil tank apparently continued to be 

5 used after 1985 by pouring used oil down the pump-out piping. 

6 The area is zoned for business use (B-2), 

7 6.2 RFllnvestigation Results 

8 6.2.1 Soil Investigation Results 
9 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

10 samples were collected (see Table 6-1 and Figure 6-1), 

11 6.2.1.1 Surface Soils 
12 Four surface soil samples (see Figure 6-1) were collected for VOC and SVOC analyses 

13 during the first sampling event. One additional sample was analyzed for VOCs, SVOCs, 

14 metals, cyanides, pesticides, and PCBs during the second sampling event. 

15 • Surface soil sample results were evaluated relative to EPA Region III RBCs, Based on the 

16 analysis presented in the RFI report, the following COC was identified: The calculated 

17 BEQ concentration of 0.26 mg/kg exceeded the Region III unrestricted land use RBC of 

18 0,087 mg/kg in one sample, 

19 6.2.1.2 Subsurface Soils 

20 Three subsurface soil samples collocated with the surface soil sample locations (see Figure 

21 6-1) were collected for VOC and SVOC analyses during the first sampling event. One 

22 additional sample was analyzed for VOCs, SVOCs, pesticides/PCBs, metals and cyanide 

23 during the second sampling event. 

24 Subsurface soil sample results were evaluated relative to EPA Region III unrestricted and 

25 industrial RBCs and SSLs with a DAF=10. Based on the analysis presented in the RFI report, 

26 no constituents were identified as COCs for subsurface soil. As a result of the screening 

27 process and subsequent risk assessment, no COCs were identified for subsurface soils for 

28 unrestricted land use, 

CMSWORKPLANZIAEVO.DQC 6-, 



1 6.2.2 Groundwater 
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REVISION 0 
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2 Shallow groundwater at this site is locally affected by an apparent groundwater high 

3 immediately east of AOC 680. However, groundwater patterns ultimately revert locally to 

4 flow north-northeast toward the Cooper River (see Figure 6-2). 

5 Four shallow permanent monitoring wells were installed as part of the RFI investigation4. 

6 These four shallow monitoring wells, plus one deep monitoring point (I68OGP005), were 

7 sampled during the first sampling event for VOCs and SVOCs. During the second sampling 

8 event, three shallow monitoring wells were sampled. for VOCs, SVOCs, and metals. During 

9 the third sampling event, one additional shallow groundwater well was installed and 

10 sampled for VOCs and SVOCs. Constituents detected in the groundwater samples were 

11 evaluated relative to MCLs, tap water RBCs, and Zone I groundwater BRCs. 

12 The following sections set out the findings as presented in the RFI report. 

13 6.2.2.1 Shallow Groundwater 
14 Analytes detected in shallow groundwater samples collected from both a Geoprobe and 

15 permanent monitoring wells were evaluated in the RFI report (see Table 6-2 and Figure 6-1). 

16 As a result of the screening process and subsequent risk assessment, the following 

17 constituents were identified as COCs for shallow groundwater: 

18 • Arsenic was detected in one groundwater sample collected during the second sampling 

19 event at a concentration of 51.8 I!g/L, which exceeded the Zone I BRC of 231!g/L and 

20 the MCL of 50 I!g/L. 

21 • Tetrachloroethene (PCE) was detected at concentrations which exceeded the tap water 

22 RBC of 1.11!g/L in two samples, but neither exceeded the MCL of 5I!g/L. 

23 6.2.2.2 Deep Groundwater 
24 The only deep groundwater sample was collected from a Geoprobe location (I680GP005). 

25 Analytes detected in the deep groundwater sample were evaluated in the RFI report. As a 

26 result of the screening process and subsequent risk assessment, no constituents were 

27 identified as COCs for deep groundwater. 

28 

4 The RFI report for AOC 680 contains conflicting information regarding the number of wells installed and sampled: Figure 
10.5.1 shows four shallow wells and no deep wells, the text indicates that three shallow wells were installed, and the data 
tables and Appendix H all present analytical results for four shallow wells and one deep well. Based on the information 
provided, it appears that four shallow wells were installed and sampled and one (probably) pre-existing deep well was also 
sampled. 
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1 6.2.3 RFI Risk Summary 
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CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 Based on a unrestricted land use scenario, the following eocs were identified: 

3 Surface soils: BEQs 

4 Groundwater: Arsenic and tetrachloroethene 

5 Based on an industrial land use scenario, the following eocs were identified: 

6 Groundwater: Arsenic 

7 6.2.4 Recommendations from Zone I RFI Report, Revision 0 

8 6.2.4.1 Surface Soils 
9 The RFI report reconunended a eMS for soil including no action, excavation and 

10 containment/ capping options. 

11 6.2.4.2 Subsurface Soil 
12 No subsurface COCs were identified; therefore, NF A for subsurface soils was 

13 reconunended in the RFI report. 

14 6.2.4.3 Shallow Groundwater 
15 The RFI report reconunended a CMS for groundwater, including no action, monitoring, ex 

16 situ treatment and in situ treatment options. 

17 6.2.4.4 Deep Groundwater 
18 No deep groundwater COCs were identified; therefore, NFA for deep groundwater was 

19 reconunended in the RFI report. 

20 6.3 COPC/COC Refinement 
21 The eocs identified in the RFI include BEQs in surface soil, and arsenic and PCE in 

22 groundwater. Each of these eocs are further evaluated in the following sections. In 

23 addition, concentrations of VOCs detected in soils were rescreened using an SSL based on a 

24 DAF=1. 

25 6.3.1 Surface Soil 

26 6.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (DAF=l) 

27 Several VOCs were reported in the RFI (see Table 6·-3). These VOCs include PCE, TCE, 1,1-

28 dichloroethane (l,l-DCA), 1,2-DCE, 4-methyl-2-pentanone, ethylbenzene, toluene, and 
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1 xylene.s Of these constituents, only ethylbenzene, toluene, and xylene appeared in the 

2 normal samples. The remaining constituents (PCE, TCE, 1,I-DCA, 1,2-DCE, and 4-methyl-2-

3 pentanone) were detected in a single duplicate sample (16805B005).6 

4 Based on the rescreening using generic 55Ls (DAF=I), ethylbenzene, toluene, and xylene 

5 were not present in concentrations that exceeded their respective screening criteria. 

6 PCE, TCE, 1,l-DCA, and 1,2-DCE were found to be present in surface soil at relatively low 

7 concentrations above their respective 55Ls, but they were present in only one of six surface 

8 soil samples (I6805B005) and were not detected in any of the subsurface soil samples, 

9 including the collocated subsurface soil samples, with the single exception of 1,2-DCE. 1,2-

10 DCE was present in the subsurface sample collected at the same location at a concentration 

11 of 0.24 mg/kg (which exceeds its 55L of 0.03 mg/kg). However, it is also important to note 

12 that none of these constituents were detected in the collocated shallow groundwater 

13 monitoring well I680GW004. For these reasons, PCE, TCE, and 1,l-DCA are not considered 

14 COCs at AOC 680. 

15 Based on the results of the rescreening process, only 1,2-DCE was retained as a COPC in 

16 surface soil. Additional soil sampling will be conducted as described in the Responses to 

17 Comments (see Responses to EPA Comments in Appendix D). 

18 6.3.1.2 BEQs 
19 BEQs were detected in two of six surface soil samples (see Table 6-4). The detected values 

20 were 0.469 mg/kg and 0.444 mg/kg, both of which are below the BEQ surface soil base-

21 wide reference concentration of 1.304 mg/kg. Given that the maximum detected 

22 concentration of BEQs was below the base-wide reference concentration of 1.304 mg/kg, 

23 BEQs are not considered a COC in surface soil for AOC 680. 

24 6.3.2 Subsurface Soils 
25 No subsurface soil COCs were identified in the RFI report. 

26 6.3.2.1 Rescreening of Subsurface Soil voe Data Based on SSL (DAF=1) 
27 VOCs detected in subsurface soil were rescreened against an 55L with a DAF=1 (see Table 

28 6-5). Based on the rescreening, two VOCs were identified in the subsurface soils at 

29 concentrations exceeding their 55Ls: benzene and 1,2··dichloroethene. Each of these two 

30 compounds is discussed below. 

5 Acetone was identified in Table 10.5.2 of the RFI report as a constituent detected in one surlace soil sample at a 
concentration of 0.077 mglkg. However, review of the analytical results, as presented in Appendix 0 of the RFI report, does 
not record any detection of acetone in either surface or subsurface samples collected at AOC 680. 

6 The VOC data associated with the normal sample appears to reflect a limited analytical suite. The duplicate sample, which 
appears in Appendix 0 of the RFI report, includes the full analyte list. 
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1 Benzene 
2 Benzene was not detected in surface soil at AOC 680, but was detected in three of four 

3 subsurface soil samples. Only the maximum detected concentration of 0.003 mg/kg 

4 exceeded the SSL of 0.002 mg/kg. Although the SSL was exceeded in subsurface soil, 

5 benzene was not detected in the surface soil samples. In addition, benzene was detected in 

6 only one groundwater sample at a concentration of 0.62 pg/L, which is well below the MCL 

7 of 5 pg/L. This one detection was not found in either the preceding or following 

8 groundwater sampling events. Based on these considerations, benzene in subsurface soil is 

9 not considered a COC at AOC 680. 

10 1,2-Dichloroethene 
11 1,2-DCE was present in only one of four subsurface soil samples (0.24J mg/kg at 1680SB005) 

12 at an estimated concentration above its SSL of 0.020 mg/kg. It was not detected in any of 

13 the other subsurface soil samples. The collocated surface soil sample also had 1,2-DCE at an 

14 estimated concentration of 0.041J mg/kg, which only slightly exceeded the SSL. 1,2-DCE 

15 was not detected in any other surface soil samples. In addition, 1,2-DCE was not detected in 

16 the groundwater samples collected from the collocated shallow groundwater monitoring 

17 well 1680GW004. 1,2-DCE was retained as a COPe, pending the outcome of additional soil 

18 sampling (see Responses to EPA Comments in Appendix D). 

19 6.3.3 Groundwater 
20 COCs identified in groundwater for the unrestricted "land use exposure scenario include 

21 arsenic and PCE. For industrial workers, arsenic was identified as a COC in groundwater. 

22 These constituents are discussed below. 

23 6.3.3.1 Arsenic in Groundwater 
24 Arsenic was detected in two of three groundwater samples, with the detection ranging from 

25 3.1 pg/L to 51.8 ].Ig/L (see Table 6-6). The Zone 1 BRC for arsenic in groundwater was 

26 23 pg/L, which was exceeded only by the maximum detected value. Although the 

27 concentration of arsenic in the sample from monitoring well 680MW001 (51.8 pg/L) 

28 exceeded the Zone 1 BRC of 23 pg/L and the MCL of 50 pg/L, the concentrations of iron 

29 (3,340 pg/L) in this well are also elevated, indicating that the detection of arsenic is likely 

30 due to naturally occurring processes rather than RCRA-related operations. In addition, the 

31 observed concentrations of arsenic in shallow groundwater at this site are consistent with 

32 the occurrences of arsenic observed in Zone 1 grid wE'lls. Arsenic was detected 

33 intermittently in shallow grid wells at concentrations ranging from 2.9J pg/L to 66.3 pg/L 

34 in 37 of the 87 analyses conducted (see Appendix A-2), and was often not duplicated in 

35 other sampling events from the same well. Given that the concentrations of arsenic coexist 
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with elevated iron levels in shallow groundwater and that the detected concentrations are 

consistent with ranges observed for the grid well background conditions in Zone I, arsenic 

is not considered a COC in groundwater at AOC 671. 

6.3.3.2 peE in Groundwater 
PCE was detected in 3 of 107 groundwater samples at a maximum concentration of 2 p.g/L 

(see Table 6-7). The MCL for PCE is 5 p.g/L. Given that the maximum concentration was 

below the MCL value, PCE is not considered a COC for AOC 680. 

6.3.4 COPC/COC Refinement Summary 
There are no COCs requiring further action in surface soils, subsurface soils or groundwater 

at AOC 680. This site is recommended for NFA. 

11 6.4 Summary of Information Related to Site Closeout Issues 

12 6.4.1 RFI Status 
13 The RFI report, as amended by the RFI Report Addendum, is complete. 

14 6.4.2 Presence of Inorganics in Groundwater 
15 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

16 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

17 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

18 followed by detection of these same metals below the MCL or below the practicable 

19 quantitation limit. These constituents are discussed in Section 6.3. Further evaluation of 

20 inorganics in groundwater is not warranted at AOC 680. 

21 6.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
22 The nearest investigated sanitary sewers to AOC 680 are located approximately 40 feet 

23 north and 95 feet west of Building N5-26. No data indicate that impacts to the sanitary 

24 sewer system from this unit have occurred from site operations. Further evaluation of this 

25 issue is not warranted. 

26 6.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
27 No direct connection of AOC 680 to the storm sewer is known to exist. No COCs requiring 

28 further evaluation are present at the site. Further evaluation of this issue is not warranted. 

7 The RFI report, for AOC 680 variously reports that either eight or nine groundwater samples were analyzed for peE. (See 
Tables 10.5.5 and 10.5.6, respectively.) The analytical data base contains results for 10 Geoprobe and monitoring well 
samples. Therefore, the number of analytical results rescreened in the database is the basis for this statement. 
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1 6.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
2 The nearest investigated railroad line to AOC 680 is approximately 4,700 feet to the west-

3 southwest. There is no known linkage between AOC 680 and the investigated railroad lines 

4 of AOC 504, and further evaluation of this issue is not warranted. 

5 6.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
6 The nearest surface water body to AOC 680 is the Cooper River, which lies approximately 

7 250 feet northeast of the unit. The only potential migration pathway from the site to surface 

8 water is via overland flow via stormwater runoff. Since the entire site is covered with 

9 buildings and pavement, which eliminates contact of surface soil with stormwater, and no 

10 COCs were identified at the site, further evaluation of a potential pathway for contaminant 

11 migration via stormwater runoff is not warranted. Similarly, runoff directed to the storm 

12 sewer system, which discharges to the Cooper River, does not contact the surface soil. 

13 6.4.7 Potential Contamination in OillWater Separators (OWSs) 
14 In December 1996, a 200-gallon waste oil UST located on the north side of Building NS-26 

15 was closed by removal. The assessment report notes that the OWS associated with this UST 

16 and referenced on early building plans could not be located at the time of UST removal. It is 

17 assumed that the OWS has not been used since the building renovations in 1985. Attempts 

18 to locate the OWS in May 2001 were unsuccessful. It is possible that the unit was backfilled 

19 for closure. 

20 6.4.8 Land Use Control Management Plan 
21 The COC refinement did not identify any COCs at A(X 680. This evaluation was based on 

22 a unrestricted land use classification. Therefore, land use controls are not necessary. 

23 6.5 CH2M-Jones Recommendations 
24 Evaluation of the primary media of concern (surface soils, subsurface soils, and 

25 groundwater) indicated that there were no issues associated with the historical operation of, 

26 or releases from, this unit. Based on a review of cOPCs/COCs in Section 6.3, no COCs were 

27 identified in any investigated media. 

28 The RFI report concluded that a CMS was necessary for soil and groundwater. CH2M-Jones 

29 has re-evaluated the risks posed by the identified COCs and determined that one COPC in 

30 soil (1,2-DCE) requires additional sampling and analysis. Once the results of the additional 

31 sampling are received, a final decision about this site can be made. 
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TABLE 6·1 
RFI Soil Sampling Summary 
CMS Work Plan, AOC 680, Zone I, Charleston Naval Complex 

Sampling 
Event 

1 

2 

Notes: 

Sampling Date 

03/17/98 
04/08/98 

09/24/98 

Samples Collected 

Geoprobe·1 (1) 
Upper· 4 (4) 
Lower· 3 (4) 

Duplicates· 2 

Upper· 1 
Lower· 1 

Sample Analyses 

VOCs, SVOCs 
VOCs, SVOCs 
VOCs, SVOCs 
VOCs, SVOCs 

Standard Suite 

Parenthesis indicate numbers of samples proposed 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Additional boring 
installed as result of 
waste oil UST removal 

() ~ 

Standard Suite ~ VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DOO Level IV. 

CMSWORKPLANZIREVO,DOC 



TABLE 6-2 
RFI Groundwater Sampling Summary 
CMS Work Plan, AOC 680, Zone I, Charleston Naval Complex 

1 

Sampling 
Event 

2 

3 

2 Notes: 

Sampling Date Number of Wells 

03/17/98 Geoprobe' 
03/18/98 
04/15/98 3 

08/21/98 3 

10/19/98 

Sample Analyses 

VOGs, SVOGs 

VOGs,SVOGs 

VOGs, SVOGs, metals 

VOGs,SVOGs 

CMS WORK PLAN, ZONE 1 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

One shallow and 
one deep sample 

collected. 

Installed and 
sampled 680004 

only 

3 a = One shallow and one deep Geoprobe sample was collected near the boundary of AOC 680 and AOG 
4 679. 
5 
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TABLE 6-4 
BEQs in Surtace Soils 
CMS Work Plan, AOC 680, Zone I, Charleston Naval Complex 

Station Sample 10 Sample Date 

16808B001 6808B0010l 04/08/1998 

16808B002 6808B00201 04/08/1998 

168088003 6808800301 04/08/1998 

168088004 6808800401 04/08/1998 

16808B005 6808800501 09/24/1998 

16808P005 6808P00501 03/17/1998 

= Chemical is detected at concentration shown. 

SEQ 
Result 

(I'gikg) 
Skgd 1,304 

439 

428 

469 

439 

444 

474 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 

U 

= 

U 

= 

U 

U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
pglkg Micrograms per kilograms 
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TABLE 6-7 
peE in Shallow Groundwater 
CMS Work Plan, AOC 680, Zone I, Charleston Naval Complex 

Sample 
Station 

1680GWOOl 

1680GW002 

1680GW003 

1680GW004 

10 

680GWool02 

680GWool0l 

680GW00202 

680GW00201 

680GW00301 

680GW00302 

680GWOO4Al 

680GW00401 

NA not applicable 

Date 

08/21/98 

04/15/98 

08/21/98 

04/15/98 

04/15/98 

08/21/98 

10/05/98 

10/19/98 

Mel 

RBe 

Shallow 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
FEBRUARY 2002 

Tetrachloroethylene (peE) 
ResuH 
(pg/l) 

5 

1.1 

NA 

3.0000 

1.0000 

02.0000 

1.4000 

1.0000 

3.0000 

5.0000 

5.0000 

Qualifier 

U 

UJ 

J 

J 

UJ 

U 

U 

U 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MDl). 
UJ Not detected; analytical detection limit is estimated. 
pg/L Micrograms per liter 
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Figure 6·2 
Shallow Groundwater Contour Map 

AOC 680, Zone I 
Charleston Naval Complex 
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Section 7.0 



1 7.0 CMS Work Plan for AOC 681 

CMS WORK PlAN. ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 This section summanzes the results and conclusions from the soil and groundwater 

3 investigations conducted in the area of AOC 681, which were reported in the Zone I RFI 

4 Report, Revision 0 (EnSafe, 1999), Section 10.6, and as amended by the Zone I RFI Report 

5 Addendum, Revision 1 (CH2M-Jones, 2001). Figure 7-1 presents the site features and RFI 

6 sample locations. 

7 As part of the Zone I RFI, surface soil, subsurface soil, and groundwater investigations were 

8 conducted at AOC 681 in multiple field events in 1995 and 1998. The RFI report presented 

9 the results of the investigations and conclusions concerning contamination and risk, as 

10 summarized in Sections 7.1 and 7.2 of this CMS Work Plan. A further evaluation of COCs is 

11 provided in Section 7.3 of this work plan. 

12 Although the RFI focused on AOC 681, the surface soil, subsurface soil and groundwater 

13 sample locations are adequately placed to address issues related to the OWSs associated 

14 with Building 681. 

15 7.1 Background 
16 AOC 681 consists of the abrasive blast booth on the west side of Building 681 used for 

17 stripping miscellaneous ship and boiler components. The blasting agent (aluminum oxide) 

18 is recycled through a cyclone separator and the generated wastes, primarily paint dust, are 

19 directed into an outdoor hopper and then into 55-gallon drums for disposal. 

20 Building 681 was constructed in 1985 to serve as a shop and administration building for 

21 Shore Intennediate Maintenance Activity (SIMA). The facility contained a hose shop; a 

22 canvas shop; a tool storage area; a valve shop; a lagging shop; an air conditioning and 

23 recovery shop; a hydraulics shop; a paint booth; a blasting booth; a pump shop; a machine 

24 shop; an electrical shop; and a varnish dip tank. TIle facility is currently used as a vessel 

25 support facility for the u.s. Coast Guard. 

26 Two USTs (681-1 and 681-2) were associated with this facility. The tanks were installed in 

27 1985, when the facility was constructed. UST 681-1 was an unregulated 100-gallon waste oil 

28 tank located on the southeast side of Building 681. UST 681-2 was an unregulated 

29 20,000-gallon fuel oil tank located on the south side of Building 681. It stored fuel oil for 

30 boilers located in Buildings 681 and 680. Both tanks were closed by removal in early 1997. 

CMSWORKPLANZlREVO.DOC 7·' 



CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 An OWS is located between Buildings 680 and 681. Operations in both Building 680 and 

2 Building 681 used this unit. According to the January 5,1994 environmental baseline survey 

3 conducted by Navy personnel, this OWS discharged to the sanitary sewer system. 

4 In addition, a sanitary and industrial sewer system site plan map from 1968 indicates that 

5 an OWS and associated UST had been historically located just at the northeast comer of 

6 what is now Building 681. 

7 The area is zoned business use (B-2). 

8 7.2 RFllnvestigation Results 

9 7.2.1 Soil Investigation Results 
10 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

11 samples were collected (see Table 7-1 and Figure 7-1). 

12 7.2.1.1 Surface Soils 
13 Soils at AOC 681 were investigated in four separate sampling events. Fourteen surface soil 

14 samples, plus one duplicate sample, were collected for analyses during four sampling 

15 events from the locations shown in Figure 7 -l. The sampling events and analytes associated 

16 with each event are presented in Table 7-1. 

17 Based on the analytical results, BEQs at one surface sample location exceeded its SSL of 

18 1.6 mg/kg (3.445 mg/kg at 681SB00901). Chromium at three surface soil sample locations 

19 exceeded the BRC of 34.5 mg/kg and the RBC of 39 mg/kg (73.5 mg/kg at 681SB001, 

20 79.2 mg/kg at 681SB008, and 44.1 mg/kg at 681SB009). However, following completion of 

21 the risk analysis, only BEQs remained as a COe. 

22 7.2.1.2 Subsurface Soils 
23 Ten subsurface soil samples, collocated with surface soil sample locations (see Figure 7-1), 

24 were collected during four sampling events. The sampling events and analytes associated 

25 with each event are presented in Table 7-1. 

26 BEQs for one subsurface sample location exceeded its SSL of 1.6 mg/kg (16.783 mg/kg at 

27 681SB00102)8, which was found at a different location than the sole surface soil exceedance. 

28 Acetophenone and dieldrin were found at concentrations exceeding their screening criteria. 

8 CH2M-Jones has not been able to establish the source of the 1.6 mglkg Region III SSL used in the RFI report. However, this 
criteria was presented for comparative purposes in Table 10.12.2 as a Region III RBC and in Table 10.12.4 as a soil-to
groundwater SSl. 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 However, following completion of the risk assessment, acetophenone and dieldrin were not 

2 retained as COCs. 

3 7.2.2 Groundwater 
4 Shallow groundwater at this site is locally affected by an apparent groundwater high 

5 immediately beneath Building 681. However, groundwater patterns ultimately revert 

6 locally to flow north-northeast toward the Cooper Rlver (see Figure 7-2). 

7 Groundwater samples were taken from the existing grid-based well pair (GDIOI3/GDI13D) 

8 in accordance with the work plan (see Figure 7-1 and Table 7-2). Based on the detection of 

9 VOCs and SVOCs in the samples collected from the grid wells, three shallow and three 

10 deep Geoprobe samples were taken and analyzed for VOCs and SVOCs during the first 

11 sampling event. Three shallow monitoring wells WE're installed and sampled as part of the 

12 RFI investigation in late 1998 to further delineate contamination. The newly installed 

13 permanent monitoring wells were sampled in three events for VOCs, SVOCs, metals, and 

14 cyanides. Groundwater samples collected during the third event were also analyzed for 

15 pesticides. No duplicate samples were collected at AOC 681. 

16 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

17 water RBCs, and Zone I groundwater BRCs. 

18 The following sections set out the findings presented in the RFI report. 

19 7.2.2.1 Shallow Groundwater 
20 Groundwater samples were collected in four sampling events at AOC 681. During the first 

21 sampling event, three shallow Geoprobe samples were collected. Three shallow wells were 

22 later installed and sampled in three subsequent events, for a total of nine shallow 

23 groundwater samples (see Figure 7-1). In addition, an existing grid-based well was sampled 

24 during the second, third, and fourth sampling events. Analytes detected in shallow 

25 groundwater samples were evaluated in the RFI report. 

26 As a result of the screening process and subsequent risk assessment, only bis(2-

27 ethylhexyl)phthalate was identified in the RFI report as a COC for shallow groundwater. It 

28 was detected at a concentration of 22 p.g/L in one groundwater sample (I681GW002) in the 

29 first sampling event, which exceeded its tap water RBC (4.8 p.g/L). Bis(2-

30 ethylhexyl)phthalate was only detected at a concentration of 1 p.g/L at I681GW002 in the 

31 second sampling event and was not detected in the third sampling event. 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MAY 2002 

1 7.2.2.2 Deep Groundwater 
2 Three deep Geoprobe samples were also collected during the first sampling event. In 

3 addition, one deep groundwater grid-based well was sampled during all four RFI sampling 

4 events (see Figure 7-1) and again in 1998 (five times total). 

5 Analytes detected in deep groundwater samples were evaluated in the RFI report. As a 

6 result of the screening process and subsequent risk assessment no constituents were 

7 identified as COCs for deep groundwater. 

8 7.2.3 RFI Risk Summary 
9 Based on a unrestricted land use scenario, the following COCs were identified: 

10 Surface soils: BEQs 

11 Subsurface soils: None 

12 Shallow groundwater: Bis(2-ethylhexyl)phthalate 

13 

14 Based on an industrial land use scenario, the following COC was identified: 

15 Shallow groundwater: Bis(2-ethylhexyl)phthalate 

16 7.2.4 Recommendations from Zone I RFI Report, Revision 0 

17 7.2.4.1 Surface Soils 

18 The RFI report recommended a CMS for surface soil, considering no action, excavation, and 

19 containment/ capping options. 

20 7.2.4.2 Subsurface Soil 

21 No subsurface COCs were identified; therefore, NFA for subsurface soils was 

22 recommended in the RFI report. 

23 7.2.4.3 Shallow Groundwater 
24 The RFI report recommended a CMS for shallow groundwater, considering no action, 

25 monitoring, and ex situ treatment options. 

26 7.2.4.4 Deep Groundwater 

27 The RFI report did not include recommendations for deep groundwater. 

28 7.3 COPC/COC Refinement 
29 The COCs identified in the RFI include BEQs in surface and subsurface soil and bis(2-

30 ethylhexyl)phthalate in groundwater. Each of these COCs are further evaluated in the 
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1 following sections, In addition, concentrations of VOCs detected in soils were rescreened 

2 using an 55L based on a DAF=1. 

3 7.3.1 Surface Soil 

4 7.3.1.1 Rescreening of Surface Soil VOC Data Based on SSL (DAF=1) 
5 The VOCs detected in surface soils are presented in Table 7-3, Several VOCs were reported 

6 in the RFI as being detected in surface soils that are not included in the database evaluated 

7 by CH2M-Jones, These VOCs include acetone, carbon disulfide, and xylenes in surface soil. 

8 Evaluation of the data by CH2M-Jones uniformly focused on the normal samples, In the 

9 RFI, the duplicate samples were included in the evaluation and, therefore, additional 

10 chemicals were identified as being detected in site soils. 

11 No VOCs in surface soil exceeded their respective screening criteria. Therefore, the soil to 

12 groundwater pathway is not complete for VOCs in surface soil at AOC 681. 

13 7.3.1.3 BEQs 
14 BEQs were detected in 4 of 14 surface soil samples (see Table 7-4), The range of detection in 

15 surface soil was 0.0692 mg/kg (6815B002) to 3.445 mg/kg (6815B009). The CNC base-wide 

16 reference concentration for BEQs in surface soil is 1.304 mg/kg, One surface soil sample had 

17 a BEQ concentration that exceeded this value (3.445 mg/kg at 6815B009). 

18 In 1999, six surface soil samples (see Figure 7-1) were obtained by the Navy Envirorunental 

19 Detachment to determine if petroleum hydrocarbon constituents extended under Building 

20 681. BEQs derived for these samples were significantly below the surface soil reference 

21 concentration (maximum of 0.153 mg/kg), and in three of the samples, BEQs were not 

22 detected. This indicates that the extent of BEQ constituents at the site has been delineated. 

23 In order to further evaluate the significance of the single BEQ exceedance in surface soils at 

24 AOC 681, CH2M-Jones conducted a limited re-sampling at 6815BOO9 in September 2001, 

25 which included a visual inspection of the area (see Appendix B for detailed analytical 

26 results). Based on the visual inspection, there was no obvious source for BEQs present at the 

27 point where 6815B009 was located. Since there was no visual indication of a source for 

28 BEQs, both surface and subsurface soil samples were recollected at this location and 

29 analyzed for 5VOCs (6815B012). The resulting BEQ values were 0.0177 mg/kg in the surface 

30 soil sample and 0,0148 mg/kg in the subsurface soil sample, both of which are below their 

31 respective CNC BEQ reference concentrations of 1.3 mg/kg and 1.4 mg/kg (see Table 7-4). 

32 Both the surface soil and subsurface soil sample analytical results for 6815B012 confirmed 

33 that BEQs are not considered a COC in the surface soils at 6815B009. The sample location 
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1 itself is beneath pavement and it is possible that the single exceedance that occurred in 

2 surface soils is due to the presence of the paving material and debris created in cutting the 

3 pavement to obtain the surface soil sample. 

4 Appendix B of this CMS Work Plan contains the validation report for the samples collected 

5 for confirmation at sample location 6815B009. 

6 Based on the foregoing explanation, BEQs are not considered a COC for surface soils at 

7 AOC681. 

8 7.3.2 Subsurface Soils 
9 BEQs were identified in the RFI report as the only subsurface soil COCs. 

10 7.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=1) 
11 The VOCs detected in subsurface soils are presented in Table 7-5. No VOCs exceeded their 

12 respective screening criteria. For these reasons, VOCs in subsurface soil at AOC 681 are not 

13 considered COCs. 

14 7.3.2.2 BEQs 
15 BEQs were detected in 1 of 9 subsurface soil samples (6815BOOl) at a concentration of 

16 16.8 mg/kg (see Table 7-6). The base-wide reference concentration for BEQs in subsurface 

17 soil is 1.4 mg/kg. 

18 In 1999, six surface soil samples (see Figure 7-1) were obtained by the Navy Environmental 

19 Detachment to determine if petroleum hydrocarbon constituents extended under Building 

20 681. BEQs derived for these samples were significantly below the surface soil base-wide 

21 reference concentration (maximum of 0.153 mg/kg), and in three of the samples, BEQs were 

22 not detected. This indicates that the extent of BEQ constituents at the site has been 

23 delineated. 

24 In order to further evaluate the significance of the single BEQ exceedance in subsurface soils 

25 at AOC 681, CH2M-Jones conducted a limited re-sampling at 6815BOOI in September 2001, 

26 which included a visual inspection of the area. Based on the visual inspection, there was no 

27 obvious source for BEQs present at the point where 6815BOOI was located. 5ince there was 

28 no visual indication of a source for BEQs, both a subsurface soil sample and a duplicate 

29 were recollected at this location and analyzed for SVOCs (6815B013). The resulting BEQ 

30 values were 0.628 mg/kg in the subsurface soil sample and 0.241 in the duplicate 

31 subsurface soil sample, both of which are below the CNC BEQ base-wide reference 

32 concentration of 1.4 mg/kg for subsurface soils (see Table 7-7). The subsurface soil sample 
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(normal and duplicate) analytical results for 6815B013 confirmed that BEQs are not 

considered a COC in the subsurface soils at 6815BOO1. Like the surface soil exceedance 

location, the subsurface sample location is beneath pavement and it is possible that the 

single historical exceedance occurred as a result of getting paving material debris into the 

RFI subsurface soil sample collected at 6815BOO1. 

Appendix B of this CMS Work Plan contains the validation report for the samples collected 

for confirmation at sample location 6815BOO1. 

Based on the foregoing, BEQs are not considered a COC for subsurface soils at AOC 681. 

7.3.3 Groundwater 
Bis(2-ethylhexyl)phthalate was identified as a cae in groundwater for the unrestricted 

land use exposure scenario and the industrial scenario. 

7.3.3.1 Bis(2-ethylhexyl)phthalate 
Bis(2-ethylhexyl)phthalate was the only capc identified in groundwater from the risk 

assessment. Bis(2-ethylhexyl)phthalate is a known laboratory contaminant and is not 

known to be associated with past site activities. The derived risks for the industrial worker 

equaled 1.1E-6, which is near lower end of the risk range (lE-4 to lE-6), and the derived 

risks for the unrestricted land use scenario equaled 4.6E-6, which is also near the lower end 

of the risk range. 

Bis(2-ethylhexyl)phthalate was detected in three of the nine samples collected from the 

permanent AOC 681 monitoring wells with detections of 1I!g/L, 3 I!g/L and 22l!g/L (see 

Table 7-8). Only the maximum detected concentration of 221!g/L exceeded the RBC of 

4.8I!g/L. The concentration of 221!g/L was detected in the first sampling event at well 

681GW002. Bis(2-ethylhexyl)phthalate was detected at 11!g/L in the second sampling event 

at this well and was not detected in the third sampling event. For these reasons, it does not 

appear that well 681GWOO2 is contaminated with bis(2-ethylhexyl)phthalate. 

Also, of the six groundwater probe samples collected at the beginning of the RFI Field 

Investigation (three shallow and three deep), none had detectable concentrations of bis(2-

ethylhexyl)phthalate. Nor did the 12 groundwater samples collected from grid wells 

GDIGW013/GDIGW013D have detectable levels of bis(2-ethylhexyl)phthalate. As a result, 

only 3 of 27 samples had detectable levels of bis(2-ethylhexyl)phthalate, and only 1 of those 

3 exceeded the RBC of 4.8 I'g/L. 
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1 Although one sample of groundwater exceeded the MCL for bis(2-ethylhexyl}phthalate, 

"." 2 this constituent is not considered a COC at the site for the following reasons: 

3 • It is a known laboratory contaminant that is not associated with past site activities. 

4 • It was only detected at an elevated concentration in the first sampling event and not 

5 duplicated in any subsequent event. 

6 • It was detected in only 3 of 27 samples (11 percent) and exceeded the MCL in only 1 of 

7 27 samples (4 percent). 

8 • The risk associated with both the unrestricted land use and industrial worker scenarios 

9 was at the lower end of the risk range, indicating a low probability of excess risk to 

10 potential receptors. 

11 7.3.4 COPC/COC Refinement Summary 
12 In summary, there are no COCs at AOC 681 in surface soil, subsurface soil, or groundwater 

13 at AOe 681. Therefore, the site is recommended for NF A. 

14 7.4 Summary of Information Related to Site Closeout Issues 

15 7.4.1 RFI Status 
16 The RFI report, as amended by the RFI Report Addendum, is complete. 

17 7.4.2 Presence of Inorganics in Groundwater 
18 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

19 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

20 antimony) in groundwater at concentrations above the applicable MeL, preceded or 

21 followed by detection of these same metals below the MeL or below the practicable 

22 quantitation limit. No inorganic constituents were identified as COPCs or COCs. Further 

23 evaluation of this issue is not warranted. 

24 7.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
25 The nearest investigated sanitary sewer to Aoe 68:1 is adjacent to the northeast comer of 

26 Building 681. However, since no contamination exists at AOC 681, further evaluation of this 

27 issue is not warranted. 
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1 7.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
2 No direct cormections of this site to the storm sewer are known to exist. No COCs requiring 

3 further evaluation are present at the site. Further evaluation of this issue is not warranted. 

4 7.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
5 The closest railroad line to AOC 681 is located approximately 4,700 feet southwest. There is 

6 no known linkage between AOC 681 and the investigated railroad lines of AOC 504, and 

7 further evaluation of this issue is not warranted. 

8 7.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
9 The nearest surface water body to AOC 681 is the Cooper River, which lies approximately 

10 300 feet northeast of the unit. The only potential migration pathway from the site to surface 

11 water is via overland flow via stormwater runoff. Since the entire site is covered with 

12 buildings and pavement, which eliminates contact of surface soil with stormwater, and no 

13 COCs were identified at the site, further evaluation of a potential pathway for contaminant 

14 migration via stormwater runoff is not warranted. Similarly, runoff directed to the storm 

15 sewer system, which discharges to the Cooper River, does not contact the surface soil. 

16 7.4.7 Potential Contamination in OillWater Separators (OWSs) 
17 There are two former OWS in close proximity to AOC 681. These two units (AOCs 715 and 

18 718) will be addressed separately from AOC 681 and in accordance with RCRA RFI and 

19 CMS requirements. 

20 7.4.8 Land Use Control Management Plan 
21 The COC refinement did not identify any COCs at AOC 681. This evaluation was based on 

22 a unrestricted land use classification. Therefore, land use controls are not necessary. 

23 7.5 CH2M-Jones Recommendations 
24 Evaluation of the primary media of concern (surface soils, subsurface soils and 

25 groundwater) indicated that there were no issues associated with the historical operation of, 

26 or releases from, this unit. Based on a review of cOPCs/COCs in Section 7.3, no COCs were 

27 identified in any investigated media. 

28 The RFI report concluded that a CMS was necessary for soil and groundwater. However, 

29 CH2M-Jones has re-evaluated the risks posed by the identified COCs and determined that 

30 no COCs exist at AOC 681. Therefore, this site is recommended for NF A. 
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TABLE 7-1 
RFI Soil Sampling Summary 
CMS Work Plan, ADC 681, Zone I, Charleston Naval Complex 

Sampling Sampling Samples 
Event Date Collected Sample Analyses 

03/01/95 upper-3 Organotins, Standard Suite 
lower-2 

2 06/21/95 upper-2 Pesticides, SVOCs, VOCs, TPH-
06/22/95 DRO 

Duplicate-l 
VOCs, SVOCs, metals, cyanide, 
pesticides, PCBs, hex-chrome, 
dioxins, herbicides, and OP 
pesticides 

3 03/18/98 upper-3 VOCs, SVOCs 

lower-3 

4 09/23/98 upper-6 VOCs, SVOCs, metals, cyanide, 
09/24/98 pesticides and PCB" 
10106/98 lower-5 

Duplicate-l 

2 
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Comments 

Boring 681 SB004 analyzed tor 
SVOCs only. 

Samples collected using direct 
push technology. 

7-10 



1 

TABLE 7-2 
RFI Groundwater Sampling Summary 
CMS Work Plan, AOC 681, Zone I, Charleston Naval Complex 

Sampling Sampling Number of 
Event Date Wells Sam pte Anatyses 

1 03/18/99 Geoprobe-3 VOCs, SVOCs 

2 10/20/98 3 VOCs, SVOCs, Metals, 
Cyanide 

3 01/25/99 3 VOCs, SVOCs, pesticides, 
01/26/99 metals, cyanide 

4 06/02/99 3 VOCs, SVOCs, Metals, 
Cyanide 

2 
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CMS WORK PlAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

3 shallow and 3 deep samples 
collected 

3 shallow wells installed to further 
delineate the extent of contamination 
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TABLE 7·3 
VOCs in Surface Soil 
CMS Work Plan, AOC 681, Zone I, Charles/on Naval Complex 

Sample 
Station 10 Oate 

INORBe 

RES RBe 

SSL 

S5BKGO 

168156001 681SB0010l 03101/95 

1681S6002 681S600201 03/01/95 

168186003 6818600301 03/01/95 

168186005 681S600501d 06/23/95 

1681S6007 681S600701 10/06/98 

1681S6008 6818600801 09/24/98 

168186009 681S600901 10/06/98 

168186010 6818601001 10/06/98 

168186011 6818601101 10/06/98 

NA not applicable 

Toluene 
Result 

(mg/kg) 

41,000,0000 

1,600,0000 

0,6000 

NA 

0,0170 

0.0020 

0.0180 

0.0170 

0.0050 

0.4100 

0.0020 

0.0050 

0.0020 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 

J 

U 

U 

U 

U 

J 

U 

J 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
mg/kg Milligrams per kilogram 
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TABLE 7-4 
BEQs in Surface Soils 

',', '.> CMS Worn Plan, AOC 681, Zone I, Charleston Naval Complex 

BEQ 
Result 

Station Sample 10 Sample Date (pgIkg) Qualifier 

Bkgd 1,304 

168188001 6818800101 03/01/1995 368 = 
168188002 6818B00201 03/01/1995 335 = 
168188003 6818B00301 03/01/1995 453 = 
16818B004 6818800401 06/21/1995 660 U 

168188005 6818800501c 06/2211995 743 U 

168188006 6818B00601 09/23/1998 428 U 

168188007 6818800701 10106/1998 439 U 

168188008 6818800801 09/24/1998 532 U 

168188009 6818800901 10106/1998 3,445 = 
168188010 6818B01001 10106/1998 428 U 

16818B011 6818B01101 10106/1998 451 U 

16818P001 6818P00101 03/18/1998 439 U 

16818P002 6818P00201 03/18/1998 451 U 

16818P003 6818P00301 03/18/1998 451 U 

IGDI88013 GDI8801301 0211711995 731 U 

Ll03788oo2 0378800211 06/10/1997 451 U 

Ll03788004 0378B00411 06/10/1997 428 U 

= Chemical is detected at concentration shown. 
U 8amples were analyzed lor this analyte, but it was not detected above the method detection limit (MDL). 
Jlglkg Micrograms per kilograms 
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TABLE 7-6 
BEQs in Subsurtace Soils 
CMS Work Plan, AGC 681, Zone I, Charleston Naval Complex 

Station Sample 10 Sample Date 

168188001 6818800102 03/01/1995 

168188002 6818800202 03/01/1995 

168188006 6818800602 09/23/1998 

168188007 6818800702 09/24/1998 

168188009 6818800902 10/06/1998 

168188011 6818801102 10/06/1998 

16818POOI 6818P00102 03/18/1998 

16818P002 6818P00202 03/18/1998 

16818P003 6818P00302 03/1811998 

IGOl88013 GOl8801302 02117/1995 

= Chemical is detected at concentration shown. 

BEQ 
Result 
(pg/kg) 

Bkgd 1,400 

16,783 

881 

439 

439 

1849 

451 

439 

497 

451 

743 
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FEBRUARY 2002 

Qualifier 

u 

u 

u 

u 
u 

u 

u 

u 

u 

U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
JIg/kg Micrograms per kilograms 
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TABLE 7-8 
Bis(2-Ethylhexyl)phthalate in Groundwater 
CMS Work Plan, AOC 681, Zone I, Charleston Naval Complex 

Sample 
Station 10 Date 

MCl 
RBC 
Shallow 

Shallow Groundwater 

1681GWooi 681GW00102 01/25/99 

681 GW00103 06/02199 

681 GW0010l 10/20/98 

1681 GW002 681 GW00201 10/20/98 

681 GW00202 01/26/99 

681 GW00203 06/02199 

1681 GW003 681GW00301 10/20/98 

681GW00302 01/26/99 

681 GW00303 06/02199 

GDIGW01303 05/28/96 

GDIGW01302 12106/95 

IGDIGW013 GDIGW01304 09/04/96 

GDIGW01305 04/15/98 

GDIGW01306 08/20/98 

GDIGW01301 04/26/95 

Deep Groundwater 

IGDIGW13D GDIGW13D06 08/20/98 

GDIGW13DOI 06/02195 

GDIGW13D02 12106/95 

GDIGW13D03 05/28/96 

GDIGW13D04 09/04/96 

GDIGW13D05 04/15/98 

NA not applicable 

Bis(2-Ethylhexyl) 
Phthalate 

Result 
(pg/l) 

NA 
4.8 
NA 

10.0000 

10.0000 

5.0000 

C 22.0000 

1.0000 

13.0000 

5.0000 

3.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

5.0000 

10.0000 

5.0000 

25.0000 

10.0000 

10.0000 

10.0000 

10.0000 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 

U 

U 

J 

J 

U 

U 

J 

U 

U 

UJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
UJ Not detected; analytical detection limit is estimated. 
pglL Micrograms per liter 





Inferred Groundwater Elevations (It msl) 
Known Groundwater Elevations (It msl) 

/\: Fence D AOe Boundary 
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ft msl - feet above mean sea level 

..................... < 

~ 
N 

o 80 160 Feet 
~""""""""""~iiiiliiiiiiiO 

1 inch = 100 feet 

Figure 7-2 
Shallow Groundwater Contour Map 

AOC 681, Zone I 
Charleston Naval Complex 

FIle Path: c:ll8gis\projectslzoneJ\groundwaler1lgs\zQnelgroundwater_figul'8$_apr, Date: 27 Dec 2001 7:35, User: NMOUDRY, Fi9llrtl 6-2 Shallow Groundwater Contour Map 
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1 8.0 CMS Work Plan for AOC 685 

eMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 This section surrunanzes the results and conclusions from the soil and groundwater 

3 investigations conducted in the area of AOC 685, which were reported in the Zone I RFI 

4 Report, Revision 0 (EnSafe, 1999), Section 10.7, and as amended by the Zone I RFI Report 

5 Addendum, Revision 1 (CH2M-Jones, 2001). Figure 8-1 presents the site features and RFI 

6 sample locations. 

7 As part of the Zone I RFI, surface soil, subsurface soil and groundwater investigations were 

8 conducted at AOC 685 in multiple sampling events conducted from February to June 1995. 

9 The RFI report presented the results of the investigations and conclusions concerning 

10 contamination and risk, as surrunarized in Sections 8.1 and 8.2 of this CMS Work Plan. A 

11 further evaluation of COCs is provided in Section 8.3 of this work plan. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

8.1 Background 
AOC 685 is a fonner smoke drum site, located on the west side of Juneau Avenue. The 

facility was in operation from 1941 until 1953. The smoke drum area was reportedly used to 

burn classified documents and other materials, possibly paints, solvents, or waste oil. The 

area is now a grassy field with no visible evidence of the fonner site activities; no activities 

are currently associated with the site. Specific design features, dimensions, and operating 

practices of the smoke drum are unknown. 

Products of incomplete combustion are the materials of concern at AOC 685. Potential 

receptors include workers who perform invasive activities which bring them in direct 

contact with contaminants. 

The area is zoned for industrial use (M-1). 

23 8.2 RFllnvestigation Results 

24 8.2.1 Soil Investigation Results 
25 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

26 samples were collected during three sampling events (see Table 8-1 and Figure 8-1). 

CMSWORKPLANZtAEVO.DQC 8-1 



1 8.2.1.1 Surface Soils 

CMS WORK PLAN. ZONE I 
CHARLESTON NAVAL COMPlEX 

REVISION 0 
FEBRUARY 2002 

2 A total of 39 surface soil samples (36 normal surface soil samples plus 3 duplicate samples) 

3 were collected from the locations shown in Figure 8-1 and analyzed for the analytes listed in 

4 Table 8-1. Surface soil sample results were evaluated relative to the EPA Region III RBCs, 

5 SSLs, and zone-specific BRCs. Based on the analysis presented in the RFI report, the 

6 following constituents were identified as COCs for surface soil: 

7 • BEQs were detected at a concentration exceeding its residential RBC (0.087 mg/kg) in 15 

8 surface soil samples 

9 • Aluminum was detected in three surface soil samples at concentrations exceeding both 

10 the residential RBC (7,800 mg/kg) and the BRC (27,400 mg/kg) 

11 • Arsenic was detected in one sample at a concentration exceeding both its residential 

12 RBC (0.43 mg/kg) and its BRC (21.6 mg/kg) 

13 • Chromium was detected in 23 samples at concentrations exceeding both its residential 

14 RBC (39 mg/kg) and its BRC (34.5 mg/kg) 

15 8.2.1.2 Subsurface Soils 
16 A total of 20 subsurface soil samples, 18 subsurface soil and 2 duplicates (see Figure 8-1), 

17 were collected and analyzed for the parameters listed in Table 8-1. During the third 

18 sampling event, 18 subsurface soil samples were taken for metals and SVOC analyses. 

19 Subsurface soil sample results were evaluated relative to EPA Region III unrestricted and 

20 industrial RBCs and SSLs with a DAF=1O. Based on the Zone I RFI Report Table 10.7.3 

21 (pages 10.7.10 and 10.7.11), arsenic, chromium, and manganese exceeded their screening 

22 criteria, but following completion of the risk assessment only arsenic and chromium were 

23 retained as COCs. 

24 8.2.2 Groundwater 
25 Shallow groundwater at this site is locally affected by an apparent groundwater high that is 

26 west of AOC 685. There is a slight northward flexure to the contours, likely due to 

27 mounding effects from the Dredge Materials Area (DMA), which is located due west of 

28 AOC 685. Ultimately, groundwater patterns revert locally to flow due east toward the 

29 Cooper River (see Figure 8-2). 

30 One shallow and one deep monitoring well pair (IGDIGW1O and IGDIGW01OD, 

31 respectively) were used as part of the RFI investigation. The groundwater samples obtained 

CMSWORKPLANZIREVO.DOC .. , 



CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 from both wells were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, cyanide, 

2 chlorides, sulfates, and TDS (see Table 8-2), 

3 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

4 water RBCs, and Zone I groundwater BRCs, The following sections present the findings 

5 presented in the RFI report. 

6 8.2.2.1 Shallow Groundwater 
7 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

8 result of the screening process and subsequent risk assessment, no constituents were 

9 identified as COCs for shallow groundwater, 

10 8.2.2.2 Deep Groundwater 
11 Analytes detected in deep groundwater samples were evaluated in the RFI report. As a 

12 result of the screening process and subsequent risk assessment, no constituents were 

13 identified as COCs for deep groundwater. 

14 8.2.3 RFI Risk Summary 
15 Based on a unrestricted land use scenario, the following COCs were identified: 

16 Surface soil: aluminum, arsenic, chromium and BEQs 

17 Subsurface Soil: Arsenic and chromium 

18 

19 Based on an industrial land use scenario, the following COCs were identified: 

20 Arsenic: surface soil 

21 BEQs: surface soil 

22 8.2.4 Recommendations from Zone I RFI Report, Revision 0 

23 8.2.4.1 Surface Soils 
24 The RFI report recommended a CMS for surface soil, considering no action, excavation and 

25 offsite disposal, and containment/ capping options. 

26 8.2.4.2 Subsurface Soil 

27 The RFI report recommended a CMS for subsurface soil, considering no action, excavation 

28 and offsite disposal, and containment/ capping options. 

29 8.2.4.3 Shallow Groundwater 
30 No shallow groundwater COCs were identified; therefore, NFA for shallow groundwater 

31 was recommended in the RFI report. 

CMSWORKPlANZIREVO.OOC 8·3 



1 8.2.4.4 Deep Groundwater 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
FEBRUARY 2002 

2 No deep groundwater COCs were identified; therefore, NFA for deep groundwater was 

3 recommended in the RFI report. 

4 8.3 COPC/COC Refinement 
5 The COCs identified for soils in the RFI include BEQs, aluminum, arsenic, and chromium in 

6 surface soil and arsenic and chromium in subsurface soils. No COCs were identified for 

7 groundwater at AOC 685. Each of the COCs are further evaluated in the following sections. 

8 In addition, the concentrations of VOCs detected in soils were rescreened using an SSL 

9 based on a DAF=I. 

10 8.3.1 Surface Soil 

11 8.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (DAF=1) 
12 The VOCs detected in surface soils are presented in Table 8-3. No VOCs exceeded their SSL 

13 screening criteria for DAF=I. For these reasons, VOCs at AOC 685 were not considered 

14 COCs. 

15 8.3.1.2 BEQs 
16 BEQs were detected in 23 of 36 samples of surface soil, with a maximum value of 

17 3.746 mg/kg (685SB025) (see Table 8-4). The base-wide reference concentration for BEQs in 

18 surface soil is 1.304 mglkg. The maximum detected value of 3.746 mg/kg was the only 

19 sample that exceeded the base-wide reference concentration. 

20 Although the maximum concentration of BEQs in surface soil exceeded the base-wide 

21 reference concentration, all other site samples were indicative of background conditions at 

22 the site. In addition, all subsurface soil samples were below both the base-wide reference 

23 concentration and the SSL value. It is not likely that the elevated concentration of BEQs in 

24 surface soil represents site conditions, given the numerous anthropogenic sources of BEQs 

25 at the facility. BEQs are not considered a COC in soil at AOC 685. 

26 8.3.1.3 Aluminum 

27 Aluminum was detected in 36 of 36 surface soil samples. In surface soil, only three samples 

28 exceeded the Zone I BRC of 27,400 mg/kg, with the maximum detected concentration being 

29 29,900 mg/kg (685SB003) (see Table 8-5). The three elevated samples in surface soil 

30 (685SB003, 685SB017, 685SB033) were not located in proximity to each other, indicating that 

31 there is not a localized area of elevated aluminum concentrations at the site. The aluminum 
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in surface soil at the site is likely indicative of natural background conditions. For these 

reasons, aluminum is not considered a COC in surface soil at AOC 685. 

8.3.1.4 Arsenic 
In surface soil, arsenic was detected in 36 of 36 surface soil samples, with only 1 sample 

exceeding the Zone I background concentration of 21.6 mg/kg base-wide reference 

concentration range (30.3 mg/kg at 6855B029) (see Table 8-6). Arsenic is ubiquitous at the 

CNC, including this site, as indicated by the detection of arsenic in every surface soil 

sample. 

An exposure point concentration was estimated for the surface soil arsenic data from the 

site. A UCL.s concentration was estimated for the surface soils at the site (see 

Appendix C-l). This estimation included all samples collected within the top 1-ft interval of 

soil. The resulting UCL.s estimate was 12.9 mg/kg, which is well below the Zone I BRC for 

arsenic in surface soils (20 mg/kg). 

Because the estimated exposure point concentration is well within the range of arsenic in 

surface soil in Zone I, arsenic is not considered a coe in surface soil at AOC 685. 

8.3.1.5 Chromium 
Chromium was detected in 36 of 36 surface soil samples, with detection ranging from 

4.9 mg/kg to 210 mg/kg (see Table 8-7). In addition to the total chromium analyses 

conducted at this site, six samples were collected for trivalent chromium analyses. Based on 

the analytical results, 100 percent of the chromium at AOC 685 is in the less toxic trivalent 

form. In accordance with the EPA guidance, there is no generic 55L for trivalent chromium 

because its "chemical specific properties are such that this pathway [soil-to-groundwater) is 

not of concern at any soil contaminant concentration." (EPA Soil Screening Guidance: 

Technical Background Document [Table A-l), May 1996.) In addition, the EPA Region III RBC 

for trivalent chromium under a unrestricted land use scenario is 12,000 mg/kg, whereas the 

highest concentration detected in surface soil at AOC 685 is 210 mg/kg. 

Given that chromium is a naturally occurring metal consistently found in soils throughout 

Zone I, and that 100 percent of the chromium is present in its low toxicity trivalent form, 

chromium is not considered a COC in surface soil at AOC 685. 
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8.3.2 Subsurface Soils 

8.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=1) 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

VOCs were not detected in subsurface soil at the site, therefore, the rescreening against an 

SSL with a OAF of 1 was not necessary. 

8.3.2.2 Arsenic 
Arsenic was detected in all 24 subsurface soil samples at AOC 685 with a concentration 

range of 6.2 mg/kg (1685SB032) to 26.0 mg/kg (1685SB029), which exceeded the Zone 1 

background range for arsenic in subsurface soil of 0.88 mg/kg to 4.4 mg/kg, and 19 of these 

samples exceeded the SSL of 14.5 for arsenic (OAF=lO) (see Table 8-8). However, the Zone 1 

background range for arsenic in subsurface soils is based on only four analyses, which is 

not statistically representative of zone-specific ranges. However, AOC 685 is located near 

Zone H «700 ft), which has a more representative data set for arsenic (58 subsurface soil 

samples). 

The comparison to Zone H is also valid because Zone 1 is similar in character and has had 

many of the same historical industrial use land practices. Looking at the ranges of arsenic 

values in subsurface soils for Zones H and I, the concentrations range from 0.78 mg/kg 

(Zone H surface soils) to 136 mg/kg (Zone H subsurface soils). Arsenic detected in 

subsurface soil at AGC 673, therefore, is likely the result of general pesticide applicatiOns 

across the base, as was demonstrated with respect to surface soils at CNC. Since there are 

no site-related operations at AOC 685 that involve arsenic, the detected concentrations are 

likely from base maintenance-related arsenical pesticide applications. For these reasons, 

arsenic is not considered a CGC in surface soil at AGC 685. 

8.3.2.3 Chromium 
Chromium was detected in 36 of 36 subsurface soil samples with ranging from 16.8J mg/kg 

to 86J mg/kg (see Table 8-7). In addition to the total chromium analyses conducted at this 

site, six samples were collected for trivalent chromium analyses. Based on the analytical 

results, 100 percent of the chromium at AOC 685 is in the less toxic trivalent form. In 

accordance with the EPA guidance, there is no generic SSL for trivalent chromium because 

its "chemical specific properties are such that this pathway [soil-to-groundwater] is not of 

concern at any soil contaminant concentration." (EPA Soil Screening Guidi/nee: Technical 

Background Document [Table A-l], May 1996.) In addition, the EPA Region III RBC for 

trivalent chromium under a unrestricted land use scenario is 12,000 mg/kg, whereas the 

highest concentration detected in subsurface soil at AOC 685 is 86 mg/kg. 
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1 Given that chromium is a naturally occurring metal consistently found in soils throughout 

2 Zone I, and that 100 percent of the chromium is present in its low toxicity trivalent form, 

3 chromium is not considered a COC in subsurface soil at AOC 685. 

4 8.3.3 Groundwater 
5 No COCs were identified in groundwater at AOC 685. 

6 8.3.4 COPC/COC Refinement Summary 
7 There are no COCs requiring further action in surface soils or subsurface soils at AOC 685. 

8 This site is recommended for NF A. 

9 8.4 Summary of Information Related to Site Closeout Issues 

10 8.4.1 RFI Status 
11 The RFI report, as amended by the RFI Report Addendum, is complete. 

12 8.4.2 Presence of Inorganics in Groundwater 
13 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

14 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

15 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

16 followed by detection of these same metals below the MCL or below the practicable 

17 quantitation limit. Per discussion in Section 8.3, evaluation of inorganics does not warrant 

18 further investigation. 

19 Two deep groundwater samples collected from grid wells located within the footprint of 

20 AOC 685 slightly exceeded the 2.0 Jlg/L MCL for thallium (8.6 in IGDIGW1OD02 and 

21 3.1 Jlg/L in IGDIGW1OD04). Only the sample collected during the second sampling event 

22 slightly exceeded the Zone I maximum deep groundwater background value of 8 Jlg/L, and 

23 was not exceeded in either of the two subsequent sampling events. In addition, thallium 

24 was not identified as a COC for either surface or subsurface soil at AOC 685. Further 

25 evaluation of this issue is not warranted. 

26 8.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
27 Data indicate that AOC 685 was never connected to the sanitary sewer system. Therefore, 

28 there are no concerns regarding connections to the sanitary sewer. Further evaluation of this 

29 issue is not warranted. 

P 
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1 8.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
2 No direct connection of AOC 685 to the storm sewer is known to exist. No COCs requiring 

3 further evaluation are present at the site. Further evaluation of this issue is not warranted. 

4 8.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
5 The closest railroad to AOC 685 is located approximately 4,000 feet west. There is no known 

6 linkage between AOC 685 and the investigated railroad lines of AOC 504, and further 

7 evaluation of this issue is not warranted. 

8 8.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
9 The nearest surface water body to AOC 685 is the Cooper River, which lies approximately 

10 60 feet east of the unit. The only potential migration pathway from the site to surface water 

11 is via overland flow via stormwater runoff. Since no COCs were identified at the site, 

12 further evaluation of a potential pathway for contaminant migration via stormwater runoff 

13 is not warranted. 

14 8.4.7 Potential Contamination in OillWater Separators (OWSs) 
15 There are no known OWSs associated with AOC 685. Therefore, there are no concerns 

16 regarding connections to the sanitary sewer, and further evaluation of this issue is not 

17 warranted. 

18 In addition, there is no reference to an OWS at this facility in the Oil Water Separator Data 

19 report (Department of the Navy, September 2000). 

20 8.4.8 Land Use Control Management Plan 
21 The COC refinement did not identify any COCs at AOC 685. This evaluation was based on 

22 a unrestricted land use classification. Therefore, land use controls are not necessary. 

23 8.5 CH2M-Jones Recommendations 
24 Evaluation of the primary media of concern (surface soils, subsurface soils and 

25 groundwater) indicated that there were no issues associated with the historical operation of, 

26 or releases from, this unit. Based on a review of COF'Cs/COCs in section 8.3, no COCs were 

27 identified in any investigated media. 

28 The RFI report concluded that a CMS was necessary for surface soil. However, CH2M-Jones 

29 has re-evaluated the risks posed by the identified COCs and determined that no COCs exist 

30 at AOC 685. Therefore, this site is recommended for NF A. 
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TABLES-1 
RFI Soil Sampling Summary 
CMS Work Plan, AOe 685, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date Samples Collected 

1 02122195 Upper - 9 (9) 

Lower - 0 (9) 

Duplicate - 1 

2 06/20/95 Upper - 6 

Duplicate - 1 

3 03/31198 Upper - 21 
04/01198 

Lower - 18 

Duplicate - 3 

CMSWOAKPtANZlREVO.DOC 

Sample Analyses 

Organotins, 
Standard Suite, 
Additional Parameters' 

Appendix IX 

Metals, SVOCs 

Appendix IX, TPH 
GRO/DRO 

Metals, SVOCs 

Metals, SVOCs 

Metals, SVOCs 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

No lower-interval samples 
were collected due to a 
water table at less than 5 It 
bgs 

Samples collected to 
delineate the nature and 
extent of SVOCs and metals 
detected above RBCs 
and/or background. 

Lower-intervals samples 
collected below water table 
for use in assessing 
groundwater contamination. 
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2 

Table&-2 
RFI Groundwater Sampling Summary 
CMS Worn Plan, AOC 685, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date Wells Sampled 

05/02/95 IGDIGW0101 
IGDIGW010D 

2 12111/95 
IGDIGW0101 
IGDIGW010D 

3 5/31/96 
IGDIGW0101 
IGDIGW010D 

4 
8/26/26 IGDIGW0101 

IGDIGW010D 

Sample Anatyses 

Standard Suite, 
Organotins, TDS, 
Sullates, Chloride, 
Dioxins 
Standard Suite, TDS, 
Sulfates, Chloride 

Standard Suite, TDS, 
Sulfates, Chloride 

Standard Suite, TDS, 
Sulfates, Chloride 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISfONO 
FEBRUARY 2002 

Comments 

Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DOO Level III. 
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CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

TABLE 8-4 
SEQs in Surface Soils 

'>.'",., CMS Work Plan, AOc 685, Zone I, Charles/on Naval Complex 

BEQ 
Result 

Station SamplelD Sample Date (pgIkg) Qualifier 

Bkgd 1,304 

168588001 6858800101 02122/1995 814 U 

168588002 6858800201 02/2211995 820 U 

168588003 6858800301 0212211995 898 U 

168588004 6858800401 0212211995 837 U 

168588005 6858800501 0212211995 347 ; 

168588006 6858800601 0212211995 815 

168588007 6858800701 02/22/1995 608 ; 

168588008 6858800801 a 0212211995 442 ; 

168588009 6858800901 02/2211995 587 ; 

168588010 6858801001 06/20/1995 482 ; 

168588011 6858801101 06/20/1995 361 ; 

168588012 6858801201 06/2011995 409 

168588013 6858801301 06/20/1995 395 ; 

168588014 6858801401b 06/20/1995 429 ; 

168588015 6858801501 06/20/1995 405 ; 

168588016 6858801601 03/31/1998 555 U 

168588017 6858801701 03/31/1998 493 

168588018 6858801801 03/31/1998 284 ; 

168588019 6858801901 03/31/1998 301 ; 

168588020 6858802001 04/01/1998 555 U 

168588021 6858802101 03/31/1998 437 ; 

168588022 6858802201 04/01/1998 578 U 

168588023 6858802301 04/01/1998 578 ; 

168588024 6858802401 04/01/1998 578 U 

168588025 6858802501 03/31/1998 3,746 ; 

168588026 6858802601 04/0111998 612 U 

168588027 6858802701 04/01/1998 292 ; 

168588028 6858802801 03/3111998 400 ; 

168588029 6858802901 04/01/1998 636 U 

168588030 6858803001 04/01/1998 380 ; 

TABLE 8-4 BEQS IN SS.OQC 8-14 



TABLE 8-4 
BEQs in Surface Soils 
CMS Work Plan, AOC 685, Zone I, Charleston Naval Complex 

Station SamplelD Sample Date 

168588031 6858803101 04/01/1998 

168588032 6858803201 04/01/1998 

168588033 6858803301 04/01/1998 

168588034 6858803401 04/01/1998 

168588035 6858803501 04/01/1998 

168588036 6858803601 04/01/1998 

IGDI88010 GDI8801001 0211711995 

= Chemical is detected at concentration shown. 

Skgd 

SEQ 
Result 

eMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

(pg/kg) Qualifier 

1,304 

326 = 

462 = 

728 U 

485 U 

543 U 

374 = 

920 U 

U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
pglkg Micrograms per kilograms 

TABLE 8-4 BEas IN SS.DOC 8-15 



CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

TABLE 8-5 
Aluminum in Surface Soils 

""',,-~ CMS Work Plan, AOC 685, Zone I, Charleston Naval Complex 

Aluminum 
Sample Result 
Station 10 Date (mglkg) Qualifier 

INORBe 200,000 

RESRBC 7800 

SSL NA 

SSBKGD 27,400 

168588001 6858800101 02122195 15,300 J 

168588002 6858800201 02/22195 23,500 J 

16858B003 6858800301 02122195 29,900 J 

16858B004 6858800401 02122195 22,600 J 

168588005 6858800501 02122/95 12,400 J 

168588006 6858800601 02/22195 22,000 J 

16858B007 6858800701 02122195 23,200 J 

168588008 6858800801a 02122195 14,000 J 

168588008 6858800801 b 09/07/95 349 U 

168588009 6858800901 02/22195 14,600 J 

168588010 6858801001 06/20/95 12,400 J 

168588011 6858801101 06/20195 10,900 J 

168588012 6858801201 06/20/95 10,300 J 

168588013 6858801301 06/20/95 13,500 J 

168588014 6858801401b 06/20/95 13,200 J 

168588015 6858801501 06/20195 18,100 J 

16855B016 6855801601 03/31/98 16,400 

168588017 6855801701 03/31/98 28,700 = 

16855B018 6855801801 03/31/98 22,500 

16858B019 6858801901 03/31198 8,350 = 

168588020 6855802001 04/01/98 24,200 J 

16858B021 6855802101 03/31/98 25,700 

168588022 6858802201 04/01/98 23,900 J 

168588023 6858802301 04/01/98 15,000 = 

168588024 6858802401 04/01/98 19,600 = 

168588025 6858802501 03/31198 17,300 

168588026 6858802601 04/01/98 25,100 J 

TABLE 8-5Al IN SS.DOC 8-16 



Sample 
Station 10 Date 

168586027 6858602701 04/01/98 

168586028 6858602801 03/31/98 

168586029 6858602901 04/01/98 

168586030 6858603001 04/01/98 

168586031 6858603101 04/01/98 

168586032 6858603201 04/01/98 

168586033 6858603301 04/01/98 

168586034 6858603401 04/01/98 

168586035 6858603501 04/01/98 

168586036 6858603601 04/01/98 

= Chemical is detected at concentration shown. 
NA not applicable 

Aluminum 
Result 

(mglkg) 

INDRBe 200,000 

RES RBC: 7800 

SSL NA 

SSBKGD 27,400 

13,900 

10,900 

24,900 

10,800 

20,700 

10,700 

29,000 

15,900 

19,700 

10,900 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

= 

= 

J 

J 

= 

J 

J 

J 

J 

J 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
mglkg Milligrams per kilogram 

TABLE 8-5 AllN SS.OOC 8-17 



CMS WORK PLAN. ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

TABLE 8-6 
Arsenic in Surlace Soils 

'- ~, CMS Work Plan. AOC 685. Zone I. Charleston Naval Complex 

Arsenic 
Sample Result 
Station 10 Date (mglkg) Qualifier 

INDRBC 3.8000 

RESRBC 0.4300 

SSL. 14.5000 

SSBKGD 20 

168588001 6858800101 02122195 20.7000 J 

168588002 6858800201 02122195 11.8000 J 

168588003 6858800301 02122195 15.5000 J 

168588004 6858800401 02122195 11.2000 J 

168588005 6858800501 02122/95 6.2000 J 

168588006 6858800601 02122/95 14.8000 J 

168588007 6858800701 02122195 10.0000 = 

168588008 6858800801 a 02122195 9.6000 = 

168588008 6858800801 b 09/07/95 2.7000 U 

168588009 6858800901 02/22195 7.1000 = 

168588010 6858801001 06/20/95 10.9000 J 

168588011 6858801101 06/20/95 6.8000 J 

168588012 6858801201 06/20/95 5.5000 J 

168588013 6858801301 06/20/95 7.8000 J 

168588014 6858801401 b 06/20195 5.9000 J 

168588015 6858801501 06/20/95 5.8000 J 

168588016 6858B01601 03/31198 10.4000 = 

168588017 6858801701 03/31/98 14.6000 

168588018 6858801801 03/31/98 13.1000 

168588019 6858801901 03131/98 5.5000 = 

168588020 6858802001 04/01/98 10.1000 

168588021 6858802101 03/31/98 14.0000 

168588022 6858B02201 04/01/98 18.5000 = 

168588023 6858802301 04/01/98 12.9000 = 

168588024 6858802401 04/01/98 10.4000 = 

168588025 6858802501 03/31/98 11.8000 = 

168588026 6858802601 04/01/98 20.7000 
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TABLE~ 

Arsenic in Surface Soils 
CMS Work Plan, AOC 685, Zone I, Charleston Naval Complex 

Sample 
Station 10 Date 

1685S8027 685S802701 04/01/98 

1685S8028 685S802801 03/31/98 

1685S8029 685S802901 04/01/98 

1685S8030 685S803001 04/01/98 

1685S8031 685S803101 04/01/98 

1685S8032 685S803201 04/01/98 

1685S8033 685S803301 04/01/98 

1685S8034 685SB03401 04/01/98 

1685S8035 685SB03501 04/01/98 

1685SB036 685SB03601 04/01/98 

= Chemical is detected at concentration shown. 

Arsenic 
Result 

(mg/kg) 

INORBC 3.8000 

RESRBC 0.4300 

SSL 14.5000 

SSBKGO 20 

9.1000 

10.3000 

30.3000 

10.6000 

15.1000 

12.1000 

14.4000 

14.4000 

12.4000 

8.2000 
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Qualifier 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
mglkg Milligrams per kilogram 
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TABLE 8-7 
Chromium in Surface Soils 

""'"''<'' CMS Work Plan, AOC 685, Zone I, Charleston Naval Complex 

Chromium, Chromium, 
Total Trivalent 

Sample Result Result 
Station ID Date (mglkg) Qualifier (mglkg) Qualifier 

INDRBC 310,000 310,000 

RES RBC 12,000 12,000 

SSL 19 NA 

SSBKGD 54 54 

1685S6OO1 685S600101 02122/95 51.6000 ; ND 

1685S6002 685S600201 02122195 47.9000 ; ND 

1685S6003 685S600301 02122195 56.8000 ; ND 

1685S6004 685S600401 02122195 51.0000 ; ND 

1685S6OO5 685S600501 02/22/95 34.1000 ; ND 

1685S6OO6 685S600601 02/22195 47.0000 ; ND 

1685S6007 685S600701 02/22195 45.0000 ; ND 

1685S6008 685S60080 1 a 02122/95 44.4000 ; ND 

1685S6OO8 685S60080 1 b 09/07/95 4.9000 J ND 

1685S6OO9 685S6OO901 02/22/95 78.0000 ; ND 

1685S6010 685S601001 06/20/95 32.4000 J ND 

1685S6011 685S601101 06/20/95 58.4000 J ND 

1685S6012 685S601201 06/20/95 83.5000 J ND 

1685S6013 685S601301 06/20/95 29.1000 J ND 

1685S6014 685S601401b 06/20/95 27.7000 J ND 

1685S6015 685S601501 06/20/95 40.0000 J ND 

1685S6016 685S601601 03/31/98 39.7000 ; ND 

1685S6016 685S6016A1 08/19/99 46.0000 J 46.00000 

1685S6017 685S601701 03/31/98 53.0000 ND 

1685S6018 685S601801 03/31/98 43.2000 ; ND 

1685S6019 685S601901 03/31/98 16.5000- ; ND 

1685S6020 685S602001 04/01198 49.9000 J ND 

1685S6020 685S6020A1 08/19/99 210.0000 J 210.00000 ; 

1685S6021 685S602101 03/31/98 50.0000 ; ND 

1685S6022 685S602201 04/01/98 46.7000 J ND 

1685S6023 685S602301 04/01/98 34.1000 44.00000 ; 
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TABLE 8-7 
Chromium in Surface Soils 
CMS Work Plan, AOC 685, Zone I, Charleston Naval Complex 

Chromium, Chromium, 
Total Trivalent 

Sample Result ResuH 
Station 10 Date (mg/kg) Qualifier (mg/kg) Qualifier 

INDRBC 310,000 310,000 

RES RBC 12,000 12,000 

SSL 19 NA 

SSBKGD 54 54 

168588023 68588023Al 08/19/99 44.0000 J ND 

168588024 6858802401 04/01/98 53.5000 = ND 

168588025 6858802501 03/31/98 42.4000 = ND 

168588026 6858802601 04/01/98 50.5000 J ND 

168588026 68588026Al 08/19/99 69.0000 J 69.00000 = 

168588027 6858802701 04/01/98 34.9000 = ND 

168588028 6858802801 03/31/98 30.5000 ND 

168588029 68588029Al 08/19/99 64.0000 J 64.00000 = 

168588029 6858802901 04/01/98 55.2000 J ND 

168588030 6858803001 04/01/98 33.6000 J ND 

168588031 6858803101 04/01/98 49.6000 = ND 

168588032 6858803201 04/01/98 25.7000 J ND 

168588033 6858803301 04101198 58.2000 J ND 

168588033 68588033Al 08/19/99 64.0000 J 64.00000 = 

168588034 6858803401 04/01/98 35.3000 J ND 

168588035 6858803501 04/01/98 47.5000 J ND 

168588036 6858803601 04/01/98 22.7000 J ND 

= Chemical is detected at concentration shown. 
J Chemical is detected at concentration below the method det€>ction limit; the concentration is not known. 
mglkg Milligrams per kilogram 
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TABLE 8-8 
Arsenic in Subsurface Soils 
CMS Work Plan, AOC 685, Zone I, Charleston Naval Complex 

Arsenic 
Sample Result 
Station 10 Date (mglkg) Qualifier 

SSL 14.5000 

SB BKGtl 4.4 

16858B016 6858B01602 03/31/98 11.3000 = 

6858B016A2 08/19/99 21.0000 = 

16858B017 6858B01702 03/31/98 20.4000 = 
16858B018 6858B01802 03/31/98 8.1000 = 
16858B019 6858B01902 03/31/98 16.1000 = 
16858B020 6858B02002 04/01/98 19.8000 = 

6858B020A2 08/19/99 15.0000 = 
16858B021 6858B02102 03/31/98 16.9000 = 
16858B022 6858B02202 04/01/98 13.2000 = 
16858B023 6858B02302 04/01/98 18.5000 = 

6858B023A2 08/19/99 17.0000 = 
16858B026 6858B02602 04/01/98 17.9000 = 

6858B026A2 08/19/99 15.0000 = 
16858B027 6858B02702 04101/98 17.0000 = 
16858B029 6858B02902 04/01/98 26.0000 = 

6858B029A2 08/19/99 19.0000 = 
16858B030 6858B03002 04/01/98 17.8000 = 
16858B031 6858B03102 04/01/98 18.8000 = 
16858B032 6858B03202 04/01/98 6.2000 = 
16858B033 6858B03302 04/01/98 30.6000 = 

6858B033A2 08/19/99 24.0000 = 
16858B034 6858B03402 04/01/98 16.2000 = 
16858B035 6858B03502 04/01/98 19.1000 = 
16858B036 6858B03602 04/01/98 6.4000 = 

= Chemical is detected at concentration shown. 
mglkg Milligrams per kilogram 
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TABLE 8-9 
Chromium in Subsurface Soils 
CMS Worlc Plan, AOC 685, Zone I, Charleston Naval Complex 

Chromium, Chromium, 
Total Trivalent 

Sample Result Result 
Station 10 Date (mg/kg) Qualifier (mg/kg) Qualifier 

SSL 19 NA 

SB BKGD 41 41 

168586016 6858601602 03/31/98 73,2 = ND 

68586016A2 08/19/99 77 J 77 = 

168586017 6858601702 03/31198 85.7 = ND 

168586018 6858601802 03/31/98 43.1 = ND 

168586019 6858601902 03/31/98 33,6 = ND 

168586020 6858602002 04/01/98 74.1 J ND 

68586020A2 08/19/99 79 J 79 = 

168586021 6858602102 03/31/98 57 = ND 

168586022 6858602202 04/01/98 51.5 J ND 

168586023 6858602302 04/01/98 56.4 = ND 

68586023A2 08/19/99 73 J 73 

168586026 6858602602 04/01/98 60.9 J ND 

68586026A2 08/19/99 86 J 86 = 

168586027 6858602702 04/01198 52.2 = ND 

168586029 6858602902 04/01/98 55.6 J ND 

68586029A2 08/19/99 67 J 67 = 

168586030 6858603002 04/01/98 56.9 J ND 

168586031 6858603102 04/01/98 67.3 = ND 

168586032 6858603202 04/01/98 16.8 J ND 

168586033 6858603302 04/01/98 54.7 J ND 

68586033A2 08/19/99 77 J 77 = 

168586034 6858603402 04/01/98 64 J ND 

168586035 6858603502 04/01198 46.7 J ND 

168586036 6858603602 04/01/98 21.1 J ND 

Chemical is detected at concentration shown. 
NA not applicable 
ND no data 
J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
mg/kg Milligrams per kilogram 
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9.0 CMS Work Plan for AOC 687 and SMWU 16 

This section sununarizes the results and conclusions from the soil and groundwater 

investigations conducted in the area of AOC 687/SWMU 16, which were reported in the 

Zone I RFI Report, Revision 0 (EnSafe, 1999), Section 10.8, and as amended by the Zone I RFI 

Report Addendum, Revision 1 (CH2M-Jones, 2001), Figure 9-1 presents the site features and 

RF1 sample locations. 

As part of the Zone I RFI, surface soil, subsurface soil and groundwater investigations were 

conducted at AOC 687/SWMU 16 in March 1995. 1ne RFI report presented the results of 

the investigations and conclusions concerning contamination and risk, as sununarized in 

Sections 9.1 and 9.2 of this CMS Work Plan, A further evaluation of COCs is provided in 

Section 9.3 of this work plan. 

12 9.1 Background 
13 AOC 687 consists of Building X-55, an earth covered ammunition storage bunker 

14 constructed in 1942, The concrete walls and ceiling of the bunker are 4-feet thick. The entire 

15 structure is covered by 2 feet of soil. Surrounding the bunker is a cement and soil 

16 containment berm designed to control the bunker door in the event of an explosion. The 

17 storage bunker is approximately 29-feet wide, 52-feet long, and 12-feet high. The area is 

18 surrounded by a chainlink fence. The AOC is located between Juneau Avenue and the 

19 DMA. The Cooper River and associated wetlands are to the east of the site across Juneau 

20 Avenue. 

21 The RFI reported that the bunker appeared to have been used for ammunition storage since 

22 its construction in 1942. No other uses are known. At the time of the RCRA Facility 

23 Assessment (RFA), explosives and small arms ammunition were stored in the bunker. 

24 SWMU 16 (the earthen roof of Building X-55) has been associated with AOC 687 due to 

25 prior unauthorized storage of potentially hazardous material (empty paint containers). This 

26 paint container storage was identified as a one-time occurrence and is not thought to 

27 represent a historical problem. Minor spills associated with the storage of the paint 

28 containers were cleaned and the paint containers thEmselves were removed from the site at 

29 the time of discovery. 
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1 Materials of concern identified in the final RFI work plan (EnSafe / Allen & Hoshall, 1995) 

2 include explosives, paint wastes, and paint thinner. Potential receptors include workers 

3 involved in invasive and non-invasive activities at these sites. The Cooper River and nearby 

4 wetlands are also potential ecological receptors. 

5 The area is zoned industrial use (M-l). 

6 9.2 RFllnvestigation Results 

7 9.2.1 Soil Investigation Results 
8 AB part of the RFI field investigation, surface soil samples and collocated subsurface soil 

9 samples were collected. Samples were analyzed for the constituents listed in Table 9-1. 

10 From a risk assessment standpoint, the RFI report evaluated surface soils, subsurface soils, 

11 and sediments as a single media. As a result, it is not: possible to separate the three different 

12 media when discussing the COCs identified for soils at SMWU 16/ AOC 687. Therefore, the 

13 following discussion is a combined summary of the findings for surface soils, subsurface 

14 soils, and sediments. 

15 A total of four surface soil samples, two subsurface samples, and two sediment samples 

16 were collected for analysis during the RFI field investigation (see Figure 9-1). The 

17 parameters for which these samples were analyzed is summarized in Table 9-1. Analytical 

18 results for all three soil media were evaluated relative to the EPA Region III unrestricted 

19 land use and industrial RBCs, Zone I BRCs, and SSLs (DAF=10). Based on the analysis 

20 presented in the RFI report, BEQs, chlordane and chromium were identified as COCs for 

21 soils. 

22 9.2.2 Groundwater 
23 Groundwater patterns in the vicinity of AOC 687 show flow east, toward the Cooper River 

24 (see Figure 9-2). 

25 Four shallow monitoring wells were installed as part of the RFI investigation (see Figure 9-

26 1). The groundwater samples obtained from these wells and an existing grid well pair 

27 (GDI008/GDI08D) were analyzed in seven separate sampling events. Samples were 

28 analyzed for the parameters shown in Table 9-2. 

29 Constituents detected in the groundwater samples were evaluated relative to MCLs, EPA 

30 Region III tap water RBCs, and Zone I BRCs. 

31 The following sections set out the findings presented in the RFI report. 
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Analytes detected in shallow groundwater samples were evaluated in the RFI report. AB a 

result of the screening process and subsequent risk assessment, the following constituents 

were identified as COCs for shallow groundwater: 

• Arsenic exceeded its 50/lg/L MCL in three of six shallow groundwater samples 

collected from monitoring well 687GW002, but did not exceed the MCL in any of the 

samples collected from the other three wells. 

• Chromium was detected at a concentration exceeding its shallow groundwater BRC 

(14.3 /lg/L) and tap water RBC (18/lg/L) in three shallow groundwater samples. Its 

maximum reported concentration of 26.1 /lg/L did not exceed its MCL of 100 /lg/L. 

• Methylene chloride was detected at a concentration exceeding its tap water RBC 

(4.1 /lg/L) in 15 shallow groundwater samples. 

• Thallium was detected at a concentration exceeding its tap water RBC (0.26/lg/L) and 

MCL (2 /lg/L) in two shallow groundwater samples. 

9.2.2.2 Deep Groundwater 
Analytes detected in deep groundwater samples were evaluated in the RFI report. The 

groundwater screening process and subsequent risk assessment did not differentiate 

between shallow and deep groundwater. However, the only groundwater constituent 

present in deep groundwater that was also identified as a COC in the RFI report was 

thallium. Thallium was detected in deep groundwater in the second sampling event at a 

concentration of 55 /lg/L, which exceeded the MCL of 2 /lg/L After completion of the risk 

assessment, no COCs were identified in deep groundwater. 

9.2.3 Sediment Investigation Results 
Two sediment samples were collected at AOC 687/SWMU 16 (see Figure 9-1). These 

samples were located in a grassy stormwater swale that runs parallel to the western side of 

Juneau Avenue. These samples were analyzed for the parameters listed in Table 9-3. The 

RFI report combined soils and sediments together for the risk assessment. Sediment was not 

evaluated as a separate medium in the RFL 

9.2.4 RFI Risk Summary 
Based on a unrestricted land use scenario, the following COCs were identified: 

Soil and Sediment: BEQs, chlordane, chromium 

Groundwater: Arsenic, chromium, methylene chloride, and thallium 

Based on an industrial land use scenario, the following COCs were identified: 
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Soils and Sediment: BEQs 

Groundwater: Arsenic, methylene chloride, and thallium 

9.2.5 Recommendations from Zone I RFI Report, Revision 0 

9.2.5.1 Soils and Sediments 
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5 

6 

The RFI report recommended a CMS for undifferentiated soils and sediments, considering 

no action, excavation and offsite disposal, and containment/ capping options. 

7 9.2.5.2 Groundwater 

8 

9 

The RFI report recommended a CMS for groundwater, considering no action, continued 

monitoring, and ex situ treatment options. 

10 9.3 COPC/COC Refinement 
11 The COCs identified in the RFI include BEQs, chlordane and chromium in soil! sediment 

12 and arsenic, chromium, methylene chloride and thallium in groundwater. Each of these 

13 COCs are further evaluated in the following sections. In addition, concentrations of VOCs 

14 detected in soils were rescreened using an SSL based on a DAF=1. 

15 9.3.1 Surface Soil/Sediment 

16 9.3.1.1 Rescreening of Surface SoiVSediment VOC Data Based on SSL (DAF=1) 
17 The VOCs detected in surface soils are presented in Table 9-4. Only methylene chloride 

18 exceeded its SSL screening criteria for DAF=1. Methylene chloride was detected at a 

19 concentration just above its detection limit in one of four surface soil samples, but was not 

20 detected in subsurface soil samples. Methylene chloride was detected in groundwater at the 

21 site (2 of 16 samples) at a concentration that exceeded the RBC of 4.1 flg/L (maximum 

22 detection of 15 flg/L). Although the RBC was exceeded, it was only exceeded by the 

23 maximum detected value. Methylene chloride is a common laboratory contaminant and the 

24 concentrations detected in environmental media at AOC 687/SWMU 16 are likely to be the 

25 result of laboratory contamination. Methylene chloride is not considered a COC in surface 

26 soils at AOC 687/SWMU 16 for the following reasons: 

27 • 

28 • 

29 • 

30 • 

A single surface soil detection occurred at trace concentrations 

Methylene chloride was absent in subsurface soil 

Only one sample in groundwater exceeded the RBC 

Methylene chloride is a common laboratory contaminant 
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2 BEQs in the four surface soil samples ranged in concentration from 0.719 mg/kg 

3 (16875B003) to 0.881 mg/kg (16875B004) (see Table 9-5). These concentrations are well below 

4 the BEQ reference concentration of 1.3 mg/kg established at CNC for BEQs in surface soils. 

5 This constituent is eliminated as a COC for surface soils at this site. 

6 9.3.1.3 Chlordane in Soil 
7 Chlordane in soils was identified as a COC because the soils and sediments were 

8 considered as a single medium in the RFI report. However, chlordane was not detected in 

9 any of the four surface soil samples collected at AOC 687/5WMU 16. For these reasons, 

10 chlordane is not considered a COC for surface soils at this site. 

11 9.3.1.4 Chromium in Soil 
12 Chromium in soils was also identified as a COC 'because the soils and sediments were 

13 considered as a single medium in the RFI report. However, the maximum concentration of 

14 chromium detected in any of the four surface soil samples collected at AOC 687/5WMU 16 

15 was 40 mg/kg at sample location 16875B004 (see Table 9-6). All detected concentrations are 

16 well within the background range for chromium in Zone I (7.3 mg/kg to 54 mg/kg).For 

17 these reasons, chromium is not considered a COC for surface soils at this site. 

18 9.3.1.5 SEas in Sediment 
19 BEQs as reported in the RFI were detected in one of two sediment samples at a 

20 concentration of 1.305 mg/kg (see Table 9-7)9. BEQs resulted in a derived cancer risk 

21 greater than 1 x 10'" for both unrestricted land use and industrial receptors. BEQs, however, 

22 were not detected in surface or subsurface soil and are not known to be associated with past 

23 site use. The reference concentration for BEQs in surface soil is 1.304 mg/kg, which is 

24 equivalent to the detected concentration in sediment. The location of the detected value of 

25 BEQs is a drainage ditch immediately adjacent to Juneau Avenue. The BEQs detected at this 

26 location may have originated from road asphalt and/ or roadbase material or runoff from 

27 the streets. Therefore, given that the detected BEQs are not likely to be site-related and that 

28 the detected concentration is likely indicative of background at Zone I, BEQs are not 

29 considered a COC in sediment at AOC 687/5WMU 16. 

30 9.3.1.6 Chlordane in Sediment 

31 Chlordane was detected in one of two sediment samples at a concentration of 5.2 mg/kg, 

32 which exceeded the RBC of 1.8 mg/kg (see Table 9-8). Chlordane was not detected in 
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surface or subsurface soil and is not known to be associated with past site use. The location 

of the detected value in sediment is a drainage ditch east of the site, which may have been 

influenced by routine pesticide use in the area. Since chlordane is not known to be 

associated with past site activities and was detected only in a single sediment sample, 

chlordane is not considered a COC at AOC 687/SWMU 16. 

9.3.1.7 Chromium in Sediment 
Chromium was detected in sediment at concentrations of 22.8J mg/kg and 42.3J mg/kg at 

sample locations 687M000I and 687M0002, respectively. The RFI identified chromium in 

sediment as a COC. Based on the results of the risk assessment completed as part of the RFI 

(Table 10.8.35 of Zone I RFI), however, chromium is not considered a cac for either the 

unrestricted land use scenario or industrial scenario. The derived hazards associated with 

chromium in sediment were 0.0055 for the industrial receptor and 0.11 for the unrestricted 

land use receptor. In addition, all detected concentrations are well within the background 

range for chromium in Zone I (7.3 mg/kg to 54 mg/kg). For these reasons, chromium is not 

considered a cac at this site. 

9.3.2 Subsurface Soils 
No subsurface soil COCs were identified in the RFI report. 

9.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=l) 
The VOCs detected in subsurface soils are presented in Table 9-9. Acetone is the only VOC 

detected in the subsurface soils. The maximum detected concentration of acetone was 

22 JLg/kg and it did not exceed its SSL screening criteria of 800 JLg/kg for DAF=1. VOCs 

were not identified as COCs at AOC 687/SWMU 16. 

9.3.3 Groundwater 
COCs identified in groundwater for the unrestricted land use exposure scenario are arsenic, 

chromium, methylene chloride, and thallium. 

9.3.3.1 Arsenic in Groundwater 
Arsenic was detected in 13 of 24 samples of shallow groundwater at concentrations ranging 

from 3.3 to 131 JLg/L (see Table 9-10). The highest concentrations of arsenic were detected in 

well 1687GW002. When this well was resampled in 1999, however, the detected 

concentration had decreased to 26.7 JLg/L. The pattern of sporadic occurrences and 

exceedances was confirmed in the Zone I grid wells (Appendix A-2). For the reasons 

9 The values for SEQs presented in Table 9-7 are slightly different th:ln the values presented in the RFI report. The BEQ 
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1 discussed above, arsenic was not considered a COC for groundwater at AOC 687/ 

2 SWMU 16. In addition, the iron concentrations in groundwater are elevated (see Table 9-10), 

3 indicating that iron-reducing conditions are present. The groundwater sample with the 

4 greatest arsenic concentration also exhibited the greatest iron concentration, further 

5 suggesting that the elevated arsenic is due to natural geochemical processes. Given that the 

6 concentration of arsenic in site groundwater is indicative of natural background conditions 

7 at the CNC, arsenic is not considered a COC in groundwater at AOC 687/SWMU 16. 

8 9.3.3.2 Chromium in Groundwater 
9 Chromium was detected in 8 of 24 samples of shallow groundwater at concentrations 

10 ranging from 1.5 to 26,1 Jlg/L (see Table 9-11). None of these samples exceeded the MCL of 

11 100 Jlg/L. For these reasons, chromium is not considered a COC in groundwater at AOC 

12 687/SWMU 16. 

13 9.3.3.3 Methylene Chloride in Groundwater 
14 The RFI identified methylene chloride in groundwater as a COC in the RFI report. 

15 Methylene chloride was detected in 2 of 22 shallow groundwater samples at concentrations 

16 of 15 Jlg/L (I687GW002) and 2J Jlg/L (I687GW003) (see Table 9-12). There is no MCL for 

17 methylene chloride, but one of the detected values was slightly above the EPA Region III 

18 tap water RBC of 4.1 Jlg/L. Both detections were single occurrences, which were not 

19 detected in the subsequent three sampling events, In addition, methylene chloride is a 

20 common laboratory contaminant and is not known 1:0 be associated with past site activities. 

21 Based on these factors, methylene chloride is not considered a COC for AOC 687 and 

22 SMWU16. 

23 9.3.3.4 Thallium in Groundwater 
24 Thallium was detected in 2 of 24 samples of shallow groundwater samples collected during 

25 the RFI at concentrations of 2.7J and 5.2J Jlg/L (see Table 9-13). These two exceedances came 

26 from separate wells in samples collected during the fourth sampling event. However, in 

27 three post-RFI sampling events, thallium was not detected in either well. Both detections 

28 exceeded the MCL of 2 Jlg/L; there is no established background range for thallium in Zone 

29 I. However, the observed concentrations of thallium in shallow groundwater at this site are 

30 consistent with the occurrences of thallium observed in Zone I grid wells. Thallium was 

31 detected intermittently in shallow grid wells at concentrations ranging from 3J Jlg/L to 

32 7.5J Jlg/L (see Appendix A-l). Given that the concentrations of thallium in shallow 

33 groundwater are consistent with grid well background conditions in Zone I and that the 

values presented in this eMS Work. Plan were calculated using the methodology identified by the BCT. 
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1 occurrences were not duplicated in subsequent sampling events, thallium is not considered 

2 a COC in groundwater at AOC 687/SWMU 16. 

3 9.3.4 COPC/COC Refinement Summary 
4 There are no COCs requiring further action in surface soils, sediment subsurface soils or 

5 groundwater at AOC 687/SWMU 16. This site is recommended for NFA. 

6 9.4 Summary of Information Related to Site Closeout Issues 

7 9.4.1 RFI Status 
8 The RFI report, as amended by the RFI Report Addendum, is complete. 

9 9.4.2 Presence of Inorganics in Groundwater 
10 For the purpose of site closeout docunlentation, the inorganics in groundwater issue refers 

11 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

12 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

13 followed by detection of these same metals below the MCL or below the practicable 

14 quantitation limit. Per the discussion presented in Section 9.3, there are no inorganics that 

15 have been identified as COCs at this site. 

16 9.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
17 Data indicate that AOC 687/SWMU 16 were never connected to the sanitary sewer system. 

18 Therefore, there are no concerns regarding connections to the sanitary sewer. Further 

19 evaluation of this issue is not warranted. 

20 9.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
21 No direct connections of AOC 687/SWMU 16 to the storm sewer are known to exist. No 

22 COCs requiring further evaluation are present at the site. Further evaluation of this issue is 

23 not warranted. 

24 9.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
25 The area associated with AOC 687/SWMU 16 is located approximately 3,700 feet east of the 

26 nearest railroad line. There is no known linkage between AOC 687/SWMU 16 and the 

27 investigated railroad lines of AOC 504, and further evaluation of this issue is not warranted. 

28 9.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
29 The nearest surface water body to AOC 687/SWMU 16 is the Cooper River, which lies 

30 approximately 90 feet east of the unit. The only potential migration pathway from the site to 
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1 surface water is via overland flow via stormwater nmoff. Since no COCs were identified at 

2 the site, further evaluation of a potential pathway for contaminant migration via 

3 stormwater nmoff is not warranted. 

4 9.4.7 Potential Contamination in OillWater Separators (OWSs) 
5 There are no known OWSs associated with AOC 687/SWMU 16. Therefore, there are no 

6 concerns regarding connections to the sanitary sewer. Further evaluation of this issue is not 

7 warranted. In addition, there is no reference to an OWS at this facility in the Oil Water 

8 Separator Data report (Department of the Navy, September 2000). 

9 9.4.8 Land Use Control Management Plan 
10 The COC refinement did not identify any COCs at AOC 687/SWMU 16. This evaluation 

11 was based on a unrestricted land use classification. Therefore, land use controls are not 

12 necessary. 

13 9.5 CH2M-Jones Recommendations 
14 Evaluation of the primary media of concern (surface soils, sediments, subsurface soils, and 

15 groundwater) indicated that there were no issues associated with the historical operation of, 

16 or releases from, this unit. Based on a review of cOPCs/COCs in Section 9.3, no COCs were 

17 identified in any investigated media. 

18 The RFI report concluded that CMS were necessary for surface soil and shallow 

19 groundwater. However, CH2M-Jones has re-evaluated the risks posed by the identified 

20 COCs and determined that no COCs exist at AOC 687/SWMU 16. Therefore, these sites are 

21 recommended for NF A. 
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TABLE 9-1 
RFI Soil Sampling Summary 
CMS Work Plan, AGe 6871SWMU 16, Zone I, Charleston Naval Complex 

Sampling 
Event 

Notes: 

Sampling Date 

03/30/95 
03/31/95 

Samples Collected 

Upper - 4 (11) 

Lower- 2 (11) 

Duplicate - 1 

( ) = Parentheses indicate number of samples proposed, 

Sample Analyses 

Standard Suite, 
Organotins, 
Physical Parameters 

Standard Suite, 
Organotins 

Standard Suite, 
Organotins 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DOO Level III. 
Physical parameters analysis included CEC, chloride, sulfur, ammonia, nitrate/nitrite, phosphorus, TOe and total 
moisture. 

CMSWOAKPLANZIAEVO.OOC 9-10 
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4 
5 

TABLE 9-2 
RFt Groundwater Sampling Summary 
CMS Work Plan, AOC 687!SWMU 16, Zone I, Charleston Naval Complex 

Sampling Event Sampling Date Wells Sampled Sample Analyses 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION. 
FEBRUARY 2002 

Comments 

06/08/95 687001 Standard suite, organotins, Organotins were 
06/09/95 687002 chloride, lOS, sulfate collected for site 

687003 characterization. 
687004 

2 01/16/96 687001 Cyanide, metals 
687002 

01/17/96 687003 
687004 Cyanide, metals, chloride, 

sulfate, lOS 

3 06/04/96 687001 Cyanide, metals 
687002 

06/05/96 687003 
687004 Cyanide, metals, chloride, 

sulfate, lOS 

4 09/10/96 687001 Chloride, cyanide, sulfate, 
687002 metals, pesticides, PCBs, 

09/11/96 687003 VOCs, TDS 
687004 

5 04/14/98 687001 Metals, VOCs 
687002 
687003 
687004 

6 08/18/98 687001 Metals, VOCs, SVOCs 
687002 
687003 
687004 

Note: 
Standard suite = VOCs, SVOCs, metals, cyanide, pesticides and PCBs at 000 Level II!. 

CMSWORKPLANZIREVO.DOC 9-11 
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TABLE 9-3 
RFI Sediment Sampling Summary 
CMS Work Plan, AOC 687ISWMU 16, Zone I, Charleston Naval Complex 

Sampling 
Event 

2 Notes: 

Sampling Date 

06/22195 

Samples Collected 

2 (2) 

Duplicate - 1 

3 ( ) = Parentheses indicate number of samples proposed. 

Sample Analyses 

Standard suite, 
TOC, grain size, 
organatins 

Appendix IX, TOC, 
grain size 

4 Standard suite = VOCs, SVOCs, metals, cyanide, pesticides and PCBs at DQO Level III. 
5 

CMSWORKPLANZIREVO.OOC 

CMS WORK PIAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 
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TABLE 9-4 
VOCs in Surface Soils 
CMS Work Plan, AOC 687 and SWMU 16, Zone I, Charleston Naval Complex 

Acetone 
Sample Result 
Station 10 Date (mg/kg) Qualifier 

INORBC 20,000 

RESRBC 780.0000 

SSL 0.8000 

SS BKGO NA 

168788001 6878800101a 03/30/95 0.1100 U 

168788002 6878800201 a 03/30/95 0.1100 U 

168788003 6878800301 b 03/30/95 0.0070 J 

168788004 6878800401 a 03/30/95 0.0080 J 

NA not applicable 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVI$IONO 
FEBRUARY 2002. 

Methylene Chloride 
Result 

(mglkg) Qualifier 

760.0000 

85.0000 

0.0010 

NA 

0.0280 J 

0.0240 UJ 

0.0220 U 

0.0270 U 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
UJ Not detected; analytical detection limit is estimated. 
mglkg Milligrams per kilogram 

TABLE 9-4 VOCS IN SS.DOC 9-13 



TABLE 9-5 
BEQs in Surface Soils 
CMS Worle Plan, AOC 687w, Zone I, Char/eslon Naval Complex 

Station SamplelD Sample Date 

16878Bool 6878B0010la 03/30/1995 

16878B002 6878B00201a 03/30/1995 

1687SB003 6878B00301b 03/30/1995 

16878B004 6878B00401a 03/30/1995 

IGOl8B008 GOl8B00801 02116/1995 

= Chemical is detected at concentration shown. 

BEQ 
Result 
(pg/kg) 

Bkgd t,304 

760 

767 

719 

881 

924 

CMS WORK PLAN. ZONE I 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 

U 

U 

U 

= 

U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
Jig/kg Micrograms per kilograms 

TABLE 9-5 BEQS IN SS.DOC 9-14 



TABlES-6 
Chromium in Surface Soils 
CMS Wo'* Plan, AOC 687 and SWMU 16, Zone I, Charleston Naval Complex 

Sample 
Station 

1687S8OO1 

168788002 

168788003 

168788004 

10 

6878B00101a 

6878B00201a 

6878B00301b 

6878800401 a 

Date 

03/30195 

03/30/95 

03/30/95 

03/30/95 

= Chemical is detected at concentration shown. 
mglkg Milligrams per kilogram 

TABLE 9-6 CR IN SS.DOC 

INORBC 

RES RBC 

SSL 

SSBKGO 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Chromium, Total 
Result 

(mg/kg) Qualifier 

310,000 

12,000 

19 

54 

25.2000 

33.5000 

9.1000 

40,0000 

= 

= 

9·15 



TABLE 9-7 
BEQs in Sediments 
CMS Work Plan, AOC 687 and SWMU 16, Zone I, Charleston Naval Complex 

Sample Station 687M001 
10 687M00101 

Date 06/22195 

Parameter Units 

Benzo(a)Anthracene JIg/kg 770 U 

Chrysene JIg/kg 630 U 

Benzo(b)Fluoranthene JIg/kg 900 U 

Benzo(k)Fluoranthene JIg/kg 730 U 

Benzo(a)Pyrene JIg/kg 770 U 

Indeno(1,2,3-<:,d)pyrene JIg/kg 540 U 

Dibenz(a,h)anthracene JIg/kg 500 U 

BEQs TEO 

Benzo(a)Anthracene 0.10 38.5 U 

Chrysene 0.001 0.315 U 

Benzo(b)Fluoranthene 0.10 45 U 

Benzo(k)Fluoranthene 0.01 3.65 U 

Benzo(a)Pyrene 385 U 

Indeno(1,2,3-c,d)pyrene 0.10 27 U 

Dibenz(a,h)anthracene 250 U 

BEQs J49.5 U 

; Chemical is detected at concentration shown. 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

687MOO201 
687MOO101 

06/22195 

550 J 

1,500 ; 

2,100 J 

2,300 J 

670 J 

530 J 

120 J 

55 J 

1.5 ; 

210 J 

23 J 

670 J 

53 J 

120 J 

1,132.5 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
JIg/kg Micrograms per kilograms 
BEO Benzo(a)pyrene Equivients 
TEO Technical Equivients 

TABLE 9-7 BEas IN SED.DOC 9·16 



TABLE !HI 
Chlordane in Sediments 
CMS Worle Plan, AOC 687 and SWMU 16, Zone I, Charleston Naval Complex 

Sampte 
Station 

1687MOOOI 

1687M0002 

NA not applicable 

10 

687MOOO101 

687M000201 

Date 
tNORBC 

RESRBC 

SSl. 

SS BKGO 

06/2211995 

06/2211995 

CMS WORK PLAN. ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Chlordane 
Resutt 
(mg/kg) 

16 

1.8 

5 

NA 

0.00230 

5.20000 

Qualifier 

U 

J 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
mg/kg Milligrams per kilogram 

TABLE 9-8 CHLORDANE IN SED.DOC 9-17 



TABLE 9-9 
VOCs in Subsurface Soils 
CMS Work Plan, AOC 687 and SWMU 16, Zone I, Charleston Naval Complex 

Sample 
Station 

1687S8001 

1687S8003 

10 

687S800102a 

687S800302a 

NA not applicable 

Date 
SSL 

SSBKGD 

03/30/95 

03130/95 

Acetone 
Result 

(mg/kg) 
0.8000 

NA 

0.0430 

0.0220 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 

J 

J 
U 
mg/kg 

Chemical is detected at concentration below the method detection limit; the concentration is not known. 
Samples were analyzed for this analyte, but it was not detected above the method detection limit (MOL). 
Milligrams per kilogram 

TABLE 9-9 VOCS IN S8.DOC 9-18 
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Section 10.0 



1 10.0 CMS Work Plan for AOC 688 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 This section summarizes the results and conclusions from the soil and groundwater 

3 investigations conducted in the area of AOC 688, which were reported in the Zone I RFI 

4 Report, Revision a (EnSafe, 1999), Section 10,9, and as amended by the Zone I RFI Report 

5 Addendum, Revision 1 (CH2M-Jones, 2001), Figure 10-1 presents the site features and RFI 

6 sample locations. 

7 As part of the Zone I RFI, surface soil, subsurface soil and groundwater investigations were 

8 conducted at AOC 688 in April 1998. The RFI report presented the results of the 

9 investigations and conclusions concerning contamination and risk, as summarized in 

10 Sections 10,1 and 10.2 of this CMS Work Plan, A further evaluation of COCs is provided in 

11 Section 10.3 of this work plan. 

12 10.1 Background 
13 AOC 688 consists of Building X-56, an earth-covered ammunition magazine, This unit is 

14 similar to Building X-55, The bunker is a 29 x 52 x 12.-foot unit, constructed of thick concrete 

15 and covered with dirt. A 50 x 80-foot chainlink fence surrounds the magazine. A concrete and 

16 earthen containment bunker lies 10 feet north of th" explosives storage area to contain the 

17 metal doors in the event of an explosion, The magazine was constructed in 1942, and has been 

18 used for ammunition storage, flammable materials storage, and temporary paint storage, In 

19 the past, this magazine stored nitrogen-based dynamite and as much as 1,000 pounds of black 

20 powder. In 1987, 3,420 gallons of paint were stored at this facility, The DMA lies to the west of 

21 this unit, and the Cooper River is to the east. 

22 The area is zoned for industrial use (M-l), 

23 10.2 RFllnvestigation Results 

24 10.2.1 Soil Investigation Results 
25 As part of the RFI field investigation, three surface soil samples (two normal samples and 

26 one grid sample) and two collocated subsurface soil samples were collected (see Figure 10-1 

27 and Table 10-1) and analyzed for VOCs, SVOCs, pesticides/PCBs, metals, organotins and 

28 cyanide (see Figure 10-1 and Table 10-1). The grid sample was collected in February 1995 

29 and the two normal samples wcre collectcd in April 1998. As a result of the screening 
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CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVI$IONO 
FEBRUARY 2002 

1 process and subsequent risk assessment, no surface soil or subsurface soil constituents were 

2 identified as COCs under the unrestricted land use scenario. 

3 10.2.2 Groundwater 
4 Groundwater patterns in the vicinity of AOC 687 show flow eastward, toward the Cooper 

5 River (see Figure 10-2). 

6 One deep and one shallow grid-based well pair (IGDIGW07D and IGDIGW007, 

7 respectively) were sampled for VOCs, SVOCs, pesticides/PCBs, metals, cyanide, chlorides, 

8 sulfates, and IDS in multiple sampling events (see Figure 10-1 and Table 10-2). One 

9 duplicate sample was collected from IGDIGW07D during the sixth sampling event. 

10 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

11 water RBCs, and Zone I groundwater BRCs. 

12 The following sections present the findings presented in the RFI report. 

13 10.2.2.1 Shallow Groundwater 
14 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

15 result of the screening process and subsequent risk assessment, the following constituent 

16 was identified as a COC for shallow groundwater: 

17 • Lead (15.7 I1g/L) exceeded its tap water RBC, MCL, and shallow groundwater BRe. 

18 10.2.2.2 Deep Groundwater 
19 Analytes detected in deep groundwater samples were evaluated in the RFI Report. As a 

20 result of the screening process and subsequent risk assessment, no constituents were 

21 identified as COCs for deep groundwater. 

22 10.2.3 Sediments 
23 Two sediment samples were collected in July 1995 at AOC 688 (see Figure 10-1 and 

24 Table 10-3) and analyzed for VOCs, SVOCs, pesticides/PCBs, organo-phosphorus 

25 pesticides and cyanide. These samples were located in a grassy stormwater swale that runs 

26 parallel to the western side of Juneau Avenue. The RFI report combined soils and sediments 

27 together for the risk assessment. Although undifferentiated, no COCs were identified for 

28 sediments or soils in the RFI report. 
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1 10.2.4 RFI Risk Summary 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 No COCs were identified in any media for the unrestricted land use scenario or the 

3 industrial land use scenario10. 

4 10.2.5 Recommendations from Zone I RFI Report, Revision 0 

5 10.2.4.1 Soils 
6 NFA was recommended in the RFI for soil. 

7 10.2.4.2 Groundwater 
8 NFA was recommended in the RFI report for shallow groundwater. 

9 10.3 COPC/COC Refinement 
10 No COCs were identified in any media at the site for the unrestricted land use scenario or 

11 the industrial land use scenario. Therefore, no COCs are discussed in this section. The 

12 rescreening of VOCs in soil using an SSL based on it DAF=I, however, is presented in this 

13 section. 

14 10.3.1 Surface Soil 

15 10.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (DAF=l) 
16 No VOCs were present for rescreening using an SSL with a DAF of 1 for this site. 

17 10.3.2 Subsurface Soils 
18 No subsurface soil COCs were identified in the RFI report. 

19 10.3.2.1 Rescreening of Subsurface Soil voe Data Based on SSL (DAF=l) 
20 No VOCs were present for rescreening using an SSL with a DAF of 1 for this site. 

21 10.3.3 Groundwater 
22 The discussion on the analysis of the grid wells was presented in Section 10.14 of the RF1 

23 report. In this section, lead in shallow groundwater was identified as a COC. However, the 

24 maximum detected concentration of lead in the shallow grid well IGDIGW007 was 

10 The Zone t RFt concluded that the data did not indicate any significant levels of risk associated with AOG 688. 

As part of the evaluation of AOG 688 in the RFt report, grid well pair IGDIGWOO7/1GDIGWOO7D was substituted for a site
specific well pair that was to be installed as part of the RFt. Therefore, the RFI report concluded, based on the site-specific 
data, that there were no COGs. 
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eMS WORK PlAN. ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 15.7Ilg/L, which occurred in the first of seven sampling events (Table 10-3). This was the 

2 only exceedance of the MCL. Of the six subsequent sampling events, detectable levels of 

3 lead were observed in only the second sampling event and the remainder had non-

4 detectable levels. For these reasons, lead in groundwater is not considered a COC for AOC 

5 688. 

6 10.3.4 COPC/COC Refinement Summary 
7 There are no COCs requiring further action in surface soils, subsurface soils or groundwater 

8 at AOC 688. This site is recommended for NFA. 

9 10.4 Summary of Information Related to Site Closeout Issues 

10 10.4.1 RFI Status 
11 The RFI report, as amended by the RFI Report Addendum, is complete. 

12 10.4.2 Presence of Inorganics in Groundwater 
13 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

14 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

15 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

16 followed by detection of these same metals below the MCL or below the practicable 

17 quantitation limit. No groundwater samples exceeded the MCL for arsenic, thallium, or 

18 antimony. Further evaluation of this issue is not warranted. 

19 10.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
20 Data indicate that AOC 688was never connected to the sanitary sewer system. Therefore, 

21 there are no concerns regarding connections to the sanitary sewer. Further evaluation of this 

22 issue is not warranted. 

23 10.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
24 No direct connection of AOC 688to the storm sewer is known to exist. No COCs requiring 

25 further evaluation are present at the site. Further evaluation of this issue is not warranted. 

However, a separate evaluation of the data from grid well pair IGDIGWOO7/1GDIGW007D was presented in Section 10.14 of 
the RFI report. In this section, the findings of the RFI included the identification of lead in grid welllGDIGWOO7 as a COCo This 
eMS Work Plan considers the findings relative to grid welllGDIGWOO7 in the foJlowing subsections. 
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eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 10.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
2 The area associated with AOC 688 is located approximately 3,600 feet from the closest 

3 railroad line. There is no known linkage between AOC 688 and the investigated railroad 

4 lines of AOC 504, and further evaluation of this issue is not warranted. 

5 10.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
6 The nearest surface water body to AOC 688 is the Cooper River, which lies approximately 

7 120 feet east of the unit. The only potential migration pathway from the site to surface water 

8 is via overland flow via stormwater runoff. Since no COCs were identified at the site, 

9 further evaluation of a potential pathway for contaminant migration via stormwater runoff 

10 is not warranted. 

11 10.4.7 Potential Contamination in Oil/Water Separators (OWSs) 
12 There are no known OWSs associated with AOC 688. Therefore, there are no concerns 

13 regarding connections to the sanitary sewer, and further evaluation of this issue is not 

14 warranted. In addition, there is no reference to an OWS at this facility in the Oil Water 

15 Separator Data report (Department of the Navy, September 2000). 

16 10.4.8 Land Use Control Management Plan 
17 The COC refinement did not identify any COCs at AOC 688. This evaluation was based on 

18 a unrestricted land use classification. Therefore, land use controls are not necessary. 

19 10.5 CH2M-Jones Recommendations 
20 Evaluation of the primary media of concern (surface soils, subsurface soils, sediment, and 

21 groundwater) indicated that there were no issues associated with the historical operation of, 

22 or releases from, this unit. Based on a review of cOPCs/COCs in Section 10.3, no COCs 

23 were identified in any investigated media. 

24 The RFI report concluded that no further investigation (NFl) was necessary. A 

25 recommendation, based on current site conditions, was also made for NFA for AOC 688; 

26 evaluation of COPCs by CH2M-Jones confirmed this assessment. Therefore, this site is 

27 recommended for NFA. 
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1 

TABLE 10-1 
RFI Soil Sampling Summary 
CMS Work Plan, AGC 688, Zone I, Charleston Naval Complex 

2 

Sampling 
Event 

3 Note: 

Sampling Date 

04/02198 

Samples Collected 

Upper - 2 (0) 
Lower - 2 (0) 

4 ( ) = Parentheses indicate number of samples proposed. 

CMSWORKPtANZ1REVO.OOC 

Sample Analyses 

Metals, Pesticides and 
PCBs 

Metals, Pesticides and 
PCBs 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVI$IONO 
FEBRUARY 2002 

Comments 

Not part of the work 
plan 



1 

2 

TABLE 10-2 
RFI Groundwater Sampling Summary 
CMS Work Plan, AOC 688, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date Wells Sampled 

05/02195 IGDIGW0071 
IGDIGW007D 

2 12111195 
IGDIGW0071 
IGDIGW007D 

3 5/31/96 
IGDIGW0071 
IGDIGW007D 

4 
8/26/96 IGDIGW0071 

IGDIGW007D 

5 
04/14/98 IGDIGW0071 

IGDIGW007D 

6 
08/19/98 IGDIGW0071 

IGDIGW007D 

Sample Analyses 

Standard Suite, 
Organotins, IDS, 
Sulfates, Chloride, 
Dioxins 
Standard Suite, IDS, 
Sulfates, Chloride 

Standard Suite, IDS, 
Sul/ates, Chloride 

Standard Suite, IDS, 
Sulfates, Chloride 

SVOCs, Metals 

SVOCs, Metals 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Standard Suite ; VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at 000 Level III. 
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1 

2 

11.0 eMS Work Plan for AOe 689 and AOe 
690 

3 This section summarizes the results and conclusions from the soil and groundwater 

4 investigations conducted in the area of AOCs 689/690, which were reported in the Zone I 

5 RFI Report, Revision 0 (EnSafe, 1999), Section 10.10, and as amended by the Zone I RFI Report 

6 Addendum, Revision 1 (CH2M-Jones, 2001). Figure 11-1 presents the site features and RFI 

7 sample locations. 

8 As part of the Zone I RFI, surface soil, subsurface soil, and groundwater investigations were 

9 conducted at AOCs 689/690 from December 1994 through April 1998. The RFI report 

10 presented the results of the investigations and conclusions concerning contamination and 

11 risk, as summarized in Sections 11.1 and 11.2 of this CMS Work Plan. A further evaluation 

12 of COCs is provided in Section 11.3 of this work plan. 

13 11.1 Background 
14 AOC 689 consists of the marina parking area at the southern tip of CNC, as well as the 

15 surrounding marshlands. This site is bounded to the east by the Cooper River, to the west by 

16 the DMA roads, and to the south by Shipyard Creek. The marina parking area has been 

17 identified as an AOC based on information that the former parking lot was used for 

18 unauthorized disposal of unknown materials during filling activities. 

19 AOC 690 consists of the network of roadways at the southern tip of CNC. Roads included in 

20 this AOC are West Road, Lunsford Loop, and a portion of Juneau Avenue. The roadside area 

21 along these dirt roads, totaling approxnnately 4,500 feet, are reported possible locations of 

22 historic, unauthorized chemical dumping by ship personnel. Shipyard Creek and an 

23 associated salt-marsh are immediately adjacent to this AOC. 

24 The area is zoned for industrial (M-1) and business use (B-IC), 
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1 11.2 RFllnvestigation Results 

2 11.2.1 Soil Investigation Results 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

3 As part of the RFI field investigation, surface soil samples and collocated subsurface soil 

4 samples were collected. All samples were analyzed for VOCs, SVOCs, pesticides/PCBs, 

5 metals, organotins and cyanide. No duplicate samples were collected at AOC 689. 

6 11.2.1.1 Surface Soils 
7 A total of 42 surface soil samples (see Figure 11-1) were collected at AOCs 689/690. During 

8 the first sampling event, samples were analyzed for VOCs, SVOCs, pesticides/PCBs, 

9 metals, cyanide, and TPH. Sample analytes were modified in future sampling events based 

10 on need (see Table 11-1). 

11 Surface soil sample analytical results were evaluated relative to EPA Region III RBCs. Based 

12 on the analysis presented in the RFI report, nine parameters (benzo(a)anthracene, 

13 benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, antimony, arsenic, 

14 chromium, copper, and manganese) exceeded their respective EPA Region III unrestricted 

15 land use RBCs. As a result of the screening process and subsequent risk assessment, the 

16 following constituents were identified as COCs for surface soil: 

17 • BEQs were detected at a concentration exceeding its residential RBC (87 mg/kg). 

18 • Arsenic was detected at a concentration exceeding its residential RBC (0.43 mg/kg) in 37 

19 samples. Two samples exceeded its BRC (21.6 mg/kg). 

20 • Chromium was detected at a concentration exceeding its residential RBC (34.5 mg/kg) 

21 in 13 samples. Eleven samples exceeded its BRC (39 mg/kg). 

22 • Copper was detected at a concentration exceeding its BRC (240 mg/kg) in two samples. 

23 One sample exceeded its residential RBC (310 mg/kg). 

24 • 4-Arninobiphenyl was detected at a concentration exceeding its residential RBC 

25 (2.8 /.Ig/kg) in one sample. 

26 11.2.1.2 Subsurface Soils 

27 Fourteen subsurface soil samples, collocated with the surface soil sample locations (see 

28 Figure 11-1), were collected at AOCs 689/690. During the first sampling event, samples 

29 were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, cyanide, and TPH. Sample 

30 analytes were modified in future sampling events based on need (see Table 11-1). 
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1 Subsurface soil sample analytical results were evaluated relative to EPA Region III 

2 unrestricted and industrial RBCs and SSLs with a DAF=10. Based on the analysis presented 

3 in the RFI report, two constituents (chromium and beta-BHC) exceeded the SSL with a 

4 DAF=lO. However, no COCs were identified in the RFI report specifically for subsurface 

5 soils. 

6 11.2.2 Groundwater 
7 Groundwater patterns in the vicinity of AOCs 689/690 show that flow is predominantly 

8 controlled by the nearest surface water body, eith,~r toward the Cooper River or toward 

9 Shipyard Creek (see Figure 10-2). A localized groundwater mound appears in the vicinity of 

10 the DMA, but appears not significantly effect the area of AOCs 689/690. 

11 Five grid-based well pairs (IGDIGW001/IGDIGWOOlD, IGDIGW002/IGDIGW002D, 

12 IGDIGW003/IGDIGW003D, and IGDIGW004/IGDIGW004D) were installed as part of the 

13 RFI investigation. In addition, two Zone H grid well pairs (HGDIGWOlO/HGDIGWOI0D) 

14 were already installed in the vicinity of AOCs 689/690 (see Figure 11-1). The groundwater 

15 samples obtained from these wells were analyzed for VOCs, SVOCs, pesticides/PCBs, 

16 metals, cyanide, chlorides, and sulfates, TDS (see Table 11-2). 

17 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

18 water RBCs, and Zone I groundwater BRCs. 

19 The following sections present the findings presented in the RFI report. 

20 11.2.2.1 Shallow Groundwater 

21 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

22 result of the screening process and subsequent risk assessment, no constituents were 

23 identified as COCs for shallow groundwater. 

24 11.2.2.2 Deep Groundwater 

25 Analytes detected in deep groundwater samples were evaluated in the RFI report. As a 

26 result of the screening process and subsequent risk assessment, no constituents were 

27 identified as COCs for deep groundwater. 

28 11.2.3 RFI Risk Summary 
29 Based on a unrestricted land use scenario, the following COCs were identified: 

30 Surface Soil: Arsenic, BEQs, chromium, copper, and 4-Aminobiphenyl 

31 Based on an industrial land use scenario, the following COCs were identified: 

CMSWQRKPlANZ1REVO.DQC 11-3 



1 Surface Soil: Arsenic 

2 11.2.4 Recommendations from Zone I RFI Report, Revision 0 

3 11.2.4.1 Soils 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

4 The RFI recommended a CMS for soils, considering no action, excavation and offsite 

5 disposal, and containment/ capping options. 

6 11.2.4.2 Groundwater 
7 No groundwater COCs were identified; therefore, NFA for groundwater was recommended 

8 in the RFI report. 

9 11.3 COPC/COC Refinement 
10 The COCs identified in the RFI include arsenic, chromium, copper, BEQs and 4-

11 arninobiphenyl in surface soiL Each of these COCs are further evaluated in the following 

12 sections. In addition, concentrations of VOCs detected in soils were rescreened using an SSL 

13 based on a DAF=1. 

14 11.3.1 Surface Soil 

15 11.3.1.1 Rescreening of Surface Soil VOC Data Based on SSL (DAF=1) 

16 Several VOCs were reported in the RFI as being detected in surface soils that are not 

17 included in the database evaluated by CH2M-Jones. These VOCs include 1,1-

18 dichloroethene, carbon disulfide, and trichlorofluoromethane. In the RFI report, the 

19 duplicate samples were included in the evaluation and, therefore, additional chemicals 

20 were identified as being detected in site soils. In the re-evaluation of the data by CH2M-

21 Jones, the database was developed using normal samples only. The results following 

22 rescreening of the VOCs detected in surface soils (see Table 11-3) indicated that acetone, 

23 benzene, chloromethane, methylene chloride, tetrachloroethene were all present in 

24 concentrations above their respective SSLs with a DAF=1. These constituents are discussed 

25 in the following sections. 

26 Benzene, Tetrachloroethene, Trichloroethene 

27 Benzene, tetrachloroethene, and trichloroethene were rarely detected in surface soil (1 of 39 

28 for benzene, 1 of 39 for tetrachloroethene, 4 of 39 for trichloroethene; see Table 11-3) and 

29 were not detected in subsurface soil or groundwater from grid wells located in the vicinity 

30 of the site. For these reasons, these constituents are not considered COCs at this site. 

CMSWORKPLANZlREVO.OOC 11-4 



1 Acetone 

eMS WORK PlAN. ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 Acetone was detected in 7 of 39 surface soil samples, with only 2 of the samples exceeding 

3 the SSL with a OAF of 1. Acetone was detected in 3 of 14 subsurface soil samples, but none 

4 of the detected values exceeded the SSL. Acetone was detected in groundwater from grid 

5 wells located in the vicinity of the site at AOCs 689/690, but it was found at concentrations 

6 below the RBC. Acetone is a common laboratory contaminant and the concentrations 

7 detected in environmental media at AOCs 689/690 are likely to be the result of laboratory 

8 contamination. Therefore, acetone is not considered a COC at AOCs 689/690. 

9 Chloromethane 
10 Chloromethane was detected in 2 of 39 surface soil samples, but was not detected in any 

11 subsurface soil or groundwater samples located in the vicinity of the site. Given the low 

12 frequency of detection in surface soil and the absence of chloromethane in subsurface soil 

13 and groundwater, chloromethane is not considered a COC at AOCs 689/690. 

14 Methylene Chloride 
15 Methylene chloride was detected in 5 of 39 surface soil samples and 1 of 14 subsurface soil 

16 samples. Methylene chloride was not detected in groundwater from grid wells located in 

17 the vicinity of the site, indicating that significant transport from soil to groundwater has not 

18 occurred. Methylene chloride is a common laboratory contaminant and the concentrations 

19 detected in environmental media at AOCs 689/690 are likely to be the result of laboratory 

20 contamination. Methylene chloride is not considered a COC at AOCs 689/690. 

21 11.3.1.3 Arsenic 
22 Arsenic was detected in 37 of 39 surface soil samples (see Table 11-4). Two of the surface 

23 soil samples exceeded the Zone I background range maximum of 20 mg/kg, with the 

24 maximum onsite detection being 28.7 mg/kg. However, the Zone I background range for 

25 arsenic in surface soils is based on only four analyses, which are not statistically 

26 representative of zone-specific ranges. Arsenic is ubiquitous at the CNC, including this site, 

27 as is indicated by the fact that arsenic was detected in almost every surface soil sample. 

28 An exposure point concentration was estimated for the surface soil arsenic data from the 

29 site. A UCL,s concentration was estimated for the surface soils at the site (see Appendix C-

30 2a). This estimation included all samples collected within the top I-ft interval of soil. The 

31 resulting UCL,s estimate was 7.5 mg/kg, which is well within the range of arsenic in 

32 background samples in Zone I (up to 20 mg/kg). 

33 For these reasons, arsenic is not considered a COC in surface soil at AOCs 689/690. 
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1 11.3.1.4 Chromium 
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2 Chromium was detected in all 50 surface soil samples (see Table 11-5) in concentrations that 

3 ranged from 4.1 mg/kg to 132 mg/kg. Of these, none that were located in Zone I were 

4 higher than the Zone I background range of 7.5 mg/kg to 54 mg/kg. However, two samples 

5 collected from Zone H had concentrations were higher than the Zone H background range 

6 of 2.9 mg/kg to 95 mg/kg. Chromium is ubiquitous at the CNC, including this site, as is 

7 indicated by the fact that chromium was detected in every surface soil sample. 

8 An exposure point concentration was estimated for the surface soil chromium data from the 

9 site. A UCL<,s concentration was estimated for the surface soils at the site (see Appendix C-

10 2b). This estimation included all samples collected within the top I-ft interval of soil. The 

11 resulting UCL<,s estimate was 43.3 mg/kg, which is well within the range of chromium in 

12 background samples in Zone H and I (up to 95 mg/kg). 

13 For these reasons, chromium is not considered a coe in surface soil at AOCs 689/690. 

14 11.3.1.4 BEQs 

15 BEQs were detected in 17 of 42 surface soil samples (see Table 11-6). The maximum detected 

16 concentration in surface soil (1.788 mg/kg) was the only value that exceeded the sitewide 

17 reference concentration of 1.304 mg/kg. This detection was located at well 6905B018. Two 

18 additional samples were subsequently collected in the area to further characterize the BEQs 

19 detected at this location but both samples indicated BEQ levels well below the 1.304 mg/kg 

20 reference concentration (0.987 mg/kg at 16905B031 and 0.608 mg/kg at 16905B032). The one 

21 elevated concentration is likely the result of the numerous anthropogenic sources of BEQs at 

22 the installation. BEQs, are not considered COCs at AOCs 689/690. 

23 11.3.1.5 4-Aminobiphenyl 
24 4-Aminobiphenyl was detected in 1 of 24 surface soil samples (see Table 11-7). 4-

25 Aminobiphenyl resulted in a derived cancer risk greater than 1 x 10-6 for the unrestricted 

26 land use scenario, but not for the industrial receptor. The one detected value was 

27 0.06 mg/kg, which exceeded the RBC of 0.0028 mg/kg. The range of sample quantitation 

28 limit (5QL) values for 4-Aminobiphenyl, however, was 0.333 to 0.57 mg/kg, indicating that 

29 the detected value of 0.06 mg/kg is estimated and that the RBC of 0.0028 mg/kg could not 

30 be achieved using laboratory methods. In addition, toxicity values are not available for 

31 4-Aminobiphenyl, so benzidine was used as a surrogate in risk assessment presented in the 

32 RFI report. Benzidine has been classified as a Group "A" carcinogen, indicating it is a 

33 human carcinogen. Given the lack of information available on the carcinogenic potential of 
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1 4-Aminobiphenyl, the use of benzidine as a surrogate is a highly conservative approach. 

2 Given the low frequency of detection and the use of a highly conservative surrogate in the 

3 quantitative evaluation, 4-Aminobiphenyl is not considered a COC in surface soil at AOCs 

4 689/690, 

5 11.3.2 Subsurface Soils 
6 No subsurface soil COCs were identified in the RFI report. 

7 11.3,2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=l) 
8 As discussed above, VOCs in subsurface soil were rescreened against an SSL with a DAF of 

9 1 (see Table 11-8). The screening process identified an exceedance of the SSL (DAF=l) only 

10 for methylene chloride, which is discussed in further detail below. 

11 Methylene Chloride 
12 Methylene chloride was detected in 1 of 14 subsurface soil samples, but was not detected in 

13 groundwater from grid wells located in the vicinity of the sites, indicating that significant 

14 transport from soil to groundwater has not occurred, Methylene chloride is a common 

15 laboratory contaminant and the concentrations detected in the single subsurface soil sample 

16 at AOCs 689/690 is likely the result of laboratory contamination. For these reasons, 

17 methylene chloride is not considered a COC at AOCs 689/690, 

18 11.3.3 Groundwater 
19 No groundwater COCs were identified at AOCs 689/690. 

20 11.3.4 COPC/COC Refinement Summary 
21 There are no known COCs requiring further action in surface soils, subsurface soils or 

22 groundwater at AOCs 689/690, This site is recommended for NF A. 

23 

24 

25 

26 

27 

28 

29 

30 

11.4 Summary of Information Related to Site Closeout Issues 

11.4.1 RFI Status 
The RFI report, as amended by the RFI Report Addendum, is complete. 

11.4.2 Presence of Inorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detection of these same metals below the MCL or below the practicable 
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1 quantitation limit. Per the discussion presented in Section 11.3, there are no inorganics that 

2 have been identified as COCs at this site. 

3 11.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 
4 Data indicate that AOCs 689/690 were never connected to the sanitary sewer system. 

5 Therefore, there are no concerns regarding connections to the sanitary sewer. Further 

6 evaluation of this issue is not warranted. 

7 11.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 
8 No direct connections of AOCs 689/690 to the storm sewer are known to exist. No COCs 

9 requiring further evaluation are present at the site. Further evaluation of this issue is not 

10 warranted. 

11 11.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 
12 The area associated with AOCs 689/690 is located approximately 500 feet northeast of and 

13 across an inlet of the Cooper River from the closest railroad. There is no known linkage 

14 between these sites and the investigated railroad lines of AOC 504, and further evaluation 

15 of this issue is not warranted. 

16 11.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 
17 The nearest surface water bodies to AOCs 689/690 are Shipyard Creek and the Cooper 

18 River, which border both sites to the south and west. The only potential migration pathway 

19 from the sites to surface water is via overland flow via stormwater runoff. Since no COCs 

20 were identified at the sites, further evaluation of a potential pathway for contaminant 

21 migration via stormwater runoff is not warranted. 

22 11.4.7 Potential Contamination in OillWater Separators (OWSs) 
23 There are no known OWSs associated with AOCs 689/690. Therefore, there are no concerns 

24 regarding connections to the sanitary sewer, and .further evaluation of this issue is not 

25 warranted. 

26 11.4.8 Land Use Control Management Plan 
27 The COC refinement did not identify any COCs at AOCs 689/690. This evaluation was 

28 based on a unrestricted land use classification. Therefore, land use controls are not 

29 necessary. 

CMSWORKPLANZIREVO.OOC 11-8 



1 
' .. , ~~ 

2 

3 

4 

5 

6 

7 

8 

11.5 CH2M-Jones Recommendations 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

AEVISIONO 
FEBRUARY 2002 

Evaluation of the primary media of concern (surface soils, subsurface soils, and 

groundwater) indicated that there were no issues associated with the historical operation of, 

or releases from, this unit. Based on a review of cOPCs/COCs in Section 11.3, no COCs 

were identified in any investigated media. 

The RFI report concluded that a CMS was necessary for soils. However, CH2M-Jones has 

re-evaluated the risks posed by the identified COCs and determined that no COCs exist at 

AOCs 689/690. Therefore, these sites are recommended for NF A. 
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TABLE 11·1 
RFI Soil Sampling Summary 
CMS Work Plan, AOCs 6891690, Zone I, Charleston Naval Complex 

Sampling 
Event 

2 

3 

4 

2 
3 Notes: 

Sampling Date 

12114/94 
12116/94 

02108195 
02109/95 
02113/95 
02114/95 
02116/95 
03/07/95 
03/08/95 
03/09/95 

06/20/95 

04/02/98 
04/06/98 

Samples Collected 

Upper· 10 (20) 

Duplicate· 1 

Upper· 20 

Lower·7 (20) 

Duplicate· 2 

Upper- 3 

Upper· 9 

Lower-7 

Duplicate -1 

4 ( ) = Parenthesis indicate number of samples proposed 

Sample Analyses 

Standard suite, 
TPH 

Appendix IX, TPH 

Standard Suite, 
Organotins, Dioxins, 
Additional Parameters' 

Standard Suite, 
Organolins, Dioxins 

Appendix IX 

SVOGs 

VOGs, SVOGs, Metals 

VOGs, SVOGs, Metals 

VOGs, SVOGs, Metals 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

No lower interval 
sampling was planned. 

Additional samples 
were collected. 
Additional parameters 
were added. 

Some lower samples 
were not collected due 
to a water table at less 
than 5 feet bgs. 

Samples were collected 
to delineate the extent 
of SVOGs detected 
above their RBGs. 

5 a = Additional analysis performed on two samples on 09/06/95 included GEG, chloride, sulfur, ammonia, 
6 nitrate/nitrite, phosphorus, TOG, and total moisture. These two samples were also extracted using the TPLP 
7 and the extract was analyzed for VOCs and SVOGs. 
8 Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DOO Level III. 
9 Appendix IX = Standard Suite, plus hex-chrome, dioxins, herbicides, and OP pesticides at DOO Level IV. 

10 
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TABLE 11·2 
RFI Groundwater Sampling Summary 
CMS Work Plan, AOes 6891690, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date 

Zone H Grid Wells 

11/21/94 
12116194 

11/21/94 
12115194 

2 
4/13/95 
4/14/95 

4/12195 
4/14/95 

3 
10/10/95 
10/11/95 

10/11/95 
10/12/95 

4 
4/12195 
4/17/95 

4/16/96 
4/17/96 

5 
6/3198 

6/23/98 

6 
1/18/99 

1/19/99 

Zone I Grid Wells 

05/02195 

2 12111195 

CMSWORKPLANZIREVO.OOC 

Wells Sampled 

HGDHGW0101 
HGDHGW010D 

HGDHGW0111 
HGDHGW011D 

HGDHGW0101 
HGDHGW010D 

HGDHGWOlll 
HGDHGW011D 

HGDHGW0101 
HGDHGW010D 

HGDHGWOlll 
HGDHGWOllD 

HGDHGW0101 
HGDHGW010D 

HGDHGWOlll 
HGDHGWOllD 

HGDHGWOlll 
HGDHGW011D 

HGDHGWOlll 
HGDHGW0110 

IGDIGWOOll 
IGDIGWOOID 

IGDIGW0021 
IGDIGW002D 

IGDIGW0031 
IGDIGW003D 
IGDIGW0041 
IGDIGW004D 

IGDIGWOOII 
IGDIGWOO1D 
IGDIGW0021 
IGDIGW002D 
IGDIGW0031 
IGDIGW003D 

IGDIGW0041 
IGDIGW004D 

Sample Analyses 

VOCs, SVOCs, 
PesticideS/PCBs, 
Metals, CN 

Metals 
Metals, SVOCs 

Metals, SVOCs 
Metals 

Metals 
Metals 

Metals, SVOCs 
Metals, SVOCs 

Metals 
Metals 

Metals, SVOCs 
Metals, SVOCs 

VOCs 
VOCs 

VOCs 
VOCs 

Standard Suite, 
Organotins, TDS, 
Sulfates, Chloride, 
Dioxins 

Standard Suite, TDS, 
Sullates, Chloride 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Subsequent event analytical 
suite based on previous 
results 
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TABLE 11·2 
RFI Groundwater Sampling Summary 
CMS Work Plan, AOCs 689/690, Zone I, Charleston Naval Complex 

Sampling 
Event Sampling Date 

3 5/31/96 

4 
8/26/26 

Wells Sampled 

IGDIGWOOll 
IGDIGWOO1D 

IGDIGW0021 
IGDIGW002D 

IGDIGW0031 
IGDIGW003D 

IGDIGW0041 
IGDIGW004D 

IGDIGWOOII 
IGDIGWOO1D 

IGDIGW0021 
IGDIGW002D 

IGDIGW0031 
IGDIGW003D 

IGDIGW0041 
IGDIGW004D 

Sample Analyses 

Standard Suite, TDS, 
Sulfates, Chloride 

Standard Suite, TDS, 
Sulfates, Chloride 

1 Standard Suite _ vacs, svacs, metals, cyanide, pesticides, and PCBs at DQO Level III. 
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Comments 
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TABLE 11-4 
Arsenic in Surface Soils 
rue 1M ..... "" Dbn dfl('" RAO/ROI1 71'\1'\0 I rh~rlLl"fron 11./",1/",1 rnrnnlov ... "n .... •• ..,,1>. 'U", ' ..... n.; .., ...... 'v ... .." _v" ..... I, ..... , ... " ....... "VII , ......... ...,Vl",.., ...... ~ 

Sample 
Station 10 Date 

INDRBC 
RESRBC 
SSL 
SSBKGD 

169088001 6908800101 12114/94 
169088002 6908800201 12114/94 
169088003 6908800301 12116/94 
169088004 6908800401 12116/94 
169088005 6908800501 12116/94 
169088006 6908800601 12/16/94 
169088007 6908800701 12/16/94 
169088008 6908800801 12116/94 
169088009 6908800901 12116/94 
169088010 6908801001 12/16/94 
169088011 6908801101c 02/08/95 
169088012 6908801201a 02108/95 
169088013 6908801301a 02108/95 
169088014 6908801401a 02108/95 
169088015 6908801501a 02/08/95 
169088016 6908801601a 02109/95 
169088017 6908801701 b 02109/95 
169088018 6908801801a 02109/95 
169088019 6908801901 a 02109/95 
169088020 690880200 1 a 02109/95 
169088021 6908802101 b 02/09/95 
169088022 6908802201 b 02/13/95 
169088023 6908802301 a 02113/95 
169088024 6908802401 a 02113/95 
169088025 6908802501 a 02113/95 
169088026 6908802601 a 02113/95 
169088027 6908802701 a 02113/95 
169088028 6908802801 a 02113/95 
169088029 6908802901 a 02113/95 
169088030 6908803001 a 02113/95 
169088034 6908803401 04/06/98 
169088035 6908803501 04/06198 
169088036 6908803601 04102198 
1690S8037 690S803701 04/02198 
169088038 6908803801 04/02198 
169088039 6908B03901 04/02198 
169088040 6908804001 04/02198 
169088041 6908804101 04/06/98 
169088042 6908804201 04/06/98 

= Chemical is detected at concentration shown. 

Arsenic 
Result 
(mglkgl 

3.8 
0.43 
14.5 
20 
7.5 

26.3 
1.7 

11.2 
5.8 
2.1 
2.2 
4.7 
3.6 
7.4 
6.7 
9.8 
9.2 
6.4 
8.6 
1.9 
3.6 
10.7 
1.3 

11.8 
6.7 

0.37 
7.9 

0.37 
2.6 
5.5 
8.2 
7 

28.7 
5.3 
10 
7.5 
10.9 
3.4 
1.5 
1.5 
3.7 
2.3 
2.8 

eMS WORK PLAN, ZONE I 
CP.A,9.LESTOt~ NAVAL CQt;.1PLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

J 

= 
= 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
U 

U 
J 

J 
J 
J 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
mglkg Milligrams per kilogram 
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TABLE 11-5 
Chromium in Surface Soils 
CMS Work Plan, AOC 6891690, Zone I, Charleston Naval Complex 

Sample 
Station 10 Date 

iNCRse 
RESRBC 
SSL 
SS BKGD 

169058001 6905800101 12114/94 
i690SBOO2 6905800201 12i14i94 
169058003 6905600301 12116/94 
169058004 6905800401 12116/94 
169058005 6905800501 12116/94 
169058006 6905800601 12116/94 
169056007 6905800701 12116/94 
169056008 6905600801 12116194 
169058009 6905600901 12116/94 
169058010 6905601001 12116/94 
169058011 6905601101c 02108/95 
169058012 6905801201a 02108/95 
169058013 6905801301a 02108/95 
169058014 6905801401 a 02/08/95 
169056015 6905801501 a 02108/95 
169056016 6905801601 a 02109/95 
169058017 6905801701b 02109/95 
169056018 6905801801 a 02109/95 
169056019 6905801901a 02109/95 
169058020 6905602001 a 02109/95 
169058021 69OS802101b 02109/95 
!69088022 690SB0220 1 b 'Vl/1"J/nr. 

V~ IV''''''' 
169058023 6905602301 a 02113/95 
169056024 6905602401 a 02113/95 
169058025 6905802501 a 02113/95 
169058026 6905802601 a 02113/95 
!69058027 6905802701 a 02113/95 
169056028 6905802801 a 02113/95 
169058029 6905602901 a 02113/95 
169056030 6905603001 a 02113/95 
169056034 6905603401 04/06198 
169056035 6908603501 04/06/98 
169056036 6908603601 04/02198 
169056037 6908603701 04/02198 
169088038 6905603801 04/02198 
169056039 6905803901 04/02198 
169056040 6905804001 04/02198 
169056041 6905804101 04/06/98 
169056042 6905804201 04/06/98 

Chemical is detected at concentration shown. 

Chromium, Total 
ResuH 

(mglkg) 
3,100,000 

12,000 
19 
54 

22.5000 
18.0000 
7.7000 
25.7000 
132.0000 
21.2000 
9.5000 
11.9000 
66.2000 
48.0000 
36.4000 
19.7000 
55.9000 
31.4000 
33.0000 
131.0000 
33.4000 
29.4000 
42.7000 
26.5000 
19.3000 

C> ~nnn 
U,i.lVVV 

21.8000 
4.1000 
10.3000 
57.6000 
')0 1 rIrIn 
,",V.IVVV 

27.6000 
19.3000 
21.2000 
58.7000 
45.4000 
43.7000 
10.0000 
14.3000 
13.9000 
28.3000 
10.4000 
40.0000 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

J 
J 
J 

J 
J 
J 
J 
J 

J Chemical is detected at concentration below the method detection limit; the concentration is 
not known. 

mglkg Milligrams per kilogram 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

TABLE 11-6 
BEQs in Surface Soils 
CMS Work Plan, AOC 6891690, Zone I, Charleston Naval Complex 

BEQ 
Result 

Station Sam~lelD Sam~le Date (ug/kg) Qualifier 
Bkgd 1,304 

HGDH88075 GDH8807501 10/21/1994 449 
169088001 6908800101 12114/1994 520 U 
169088002 6908800201 12114/1994 485 U 
169088003 6908800301 12116/1994 485 U 
169088004 6908800401 12116/1994 440 
169088005 6908800501 12116/1994 485 U 
169088006 6908800601 12116/1994 4,160 U 
169088007 6908800701 12116/1994 859 
169088008 6908800801 12/16/1994 508 U 
169088009 6908800901 1211611994 520 U 
169088011 6908801101c 02108/1995 796 U 
169088012 6908801201a 02108/1995 418 
169088013 6908801301a 02108/1995 843 U 
169088014 6908801401a 02108/1995 411 
169088015 6908801501a 02108/1995 410 
169088016 6908801601a 02109/1995 667 
169088017 6908801701b 02109/1995 854 U 
169088018 6908801801a 02109/1995 1,789 = 
169088019 6908801901a 02109/1995 789 
169088020 6908802001 a 02109/1995 387 
169088021 6908802101 b 0210911995 702 
169088022 6908802201 b 02113/1995 705 
169088023 6908802301a 02113/1995 714 U 
169088024 6908802401 a 02113/1995 690 U 
169088025 6908802501 a 02/13/1995 797 U 
169088026 6908802601 a 02113/1995 854 U 
169088027 6908802701 a 02113/1995 820 U 
169088028 6908802801 a 02113/1995 808 U 
169088029 6908802901 a 02113/1995 413 
169088030 6908803001 a 0211311995 871 U 
169088031 6908803101 06/20/1995 987 
169088032 6908803201 06/20/1995 608 
169088034 6908803401 04/06/1998 474 U 
169088035 6908803501 04/06/1998 497 U 
169088036 6908803601 04/0211998 508 U 
i690SB037 6908803701 04/0211998 428 U 
169088038 6908803801 04/0211998 439 U 
169088039 6908803901 04/0211998 428 U 
169088040 6908804001 04/0211998 474 U 
IGDI88oo2 GDI88oo201 02/16/1995 767 U 

Chemical is detected at concentration shown. 
J Chemical is detected at concentration below the method detection limit; the concentration is not 

known. 
U 8amples were analyzed for this analyte, but it was not detected above the method detection limit 

(MDl). 
uglkg Micrograms per kilogram 
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eMS WORK PLAN, ZONE I 
CI-lARLE$TON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

e TABLE 11-7 
4-Aminobiphenyl in Surface Soils 
rAAc. lAt",r£. O'",n 1Iflr' ~Qa'~a.., 7"",, I rh ... ..t""f"n AI,.,,,~I r" ......... '"v 
V'.'V •• VII' I ,'''", nvv vvv{vvv, '"'VII'::; I, Vllall'::;v'VII '1''''lfal VVII,,.,,!:;J\ 

4-Aminobiphenyl 

Sample Result 

Station 10 Date (mg/kg) Qualifier 

INORBC NA 

RESRBC NA 

SSL NA 

SSBKGO NA 

169088011 6908801101c 02/08/95 0.5100 U 

169088012 6908801201a 02108/95 0.5100 U 

169088013 6908801301 a 02/08/95 0.5400 U 

169088014 6908801401a 02108/95 0.5400 U 

169088015 6908801501a 02108/95 0.5700 U 

169088016 6908801601 a 02/09/95 0.4500 U 

169088017 6908801701b 02109/95 0.5400 U 

169088018 6908801801a 02109/95 0.5300 U 

169088019 6908801901a 02109/95 0.5300 U 

169088020 6908802001 a 02109/95 10.0600 IJ 
169088021 6908802101b 02/09/95 0.4700 U 

169088022 6908802201 b 02113/95 0.4500 U 

169088023 6908802301 a 02/13/95 0.4600 U 

169088024 6908802401a 02/13/95 0.4400 U 

169088025 690S80250 1 a 02113/95 0.5100 U 

169088026 6908802601 a 02/13/95 0.5500 U 

169088027 6908802701 a 02113/95 0.5200 U 

!690S8028 690SB02801 a n'J11 'lInt: n ~'\IIn'" U V~I IV'.;JV V . .."VV 

169088029 6908802901 a 02/13/95 0.4700 U 

169088030 6908803001 a 02113/95 0.5600 U 

i690SB031 690S803iOi 06i20i95 0.4200 U 

169088032 6908803201 06/20/95 0.4200 U 

J Chemical is detected at concentration below the method detection limit; the concentration is 
not known. e U 8amples were analyzed for this analyte, but it was not detected above the method detection 
limit (MOL). 

mglkg Milligrams per kilogram 
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1 12.0 eMS Work Plan for SWMU 12 

CMS WORK PLAN. ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 This section summarizes the results and conclusions from the soil and groundwater 

3 investigations conducted at SWMU 12, which were reported in the Zone I RFI Report, 

4 Revision 0 (EnSafe, 1999), Section 10.11, and as amended by the Zone I RFI Report Addendum, 

5 Revision 1 (CH2M-Jones, 2001). Figure 12-1 presents the site features and RFI sample 

6 locations. 

7 As part of the Zone I RFI, surface soil and subsurface soil investigations were conducted at 

8 SWMU 12 in March and June 1995 and December 1998. The groundwater investigations 

9 were conducted in June 1995 and January, May, June, and September 1996. The RFI report 

10 presented the results of the investigations and conclusions concerning contamination and 

11 risk, as sununarized in Sections 12.1 and 12.2 of this CMS Work Plan. A further evaluation 

12 of COCs is provided in Section 12.3 of this work plan. 

13 12.1 Background 

14 SWMU 12 is the former firefighter training area located in the southwestern portion of the 

15 southern peninsula. At this SWMU, flammable liquids were pumped into a shallow 30- to 

16 50-foot diameter pit, ignited, and then extinguished with water. Training occurred between 

17 1966 and 1971; the frequency of training and types of flammable liquids used are not 

18 documented. A gravel road and clearing at the SWMU, currently used infrequently as a 

19 construction laydown yard, are reportedly near the former training area's location. 

20 The area is zoned for industrial use (M-1). 

21 12.2 RFllnvestigation Results 

22 12.2.1 Soil Investigation Results 

23 As part of the RFI field investigation, surface and subsurface soils were collected (see Figure 

24 12-1) during three sampling events conducted in 1995 and 1998, and analyzed for the 

25 parameters listed in Table 12-1. 

CMSWORKPLANZIREVO.DOC 12-1 



1 12.2.1.1 Surface Soils 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 A total of 18 surface soil samples were collected during the initial RFI investigation 

3 activities. Surface soil sample analytical results were evaluated relative to EPA Region III 

4 RBC. Based on the analysis presented in the RFI report. As a result of the screening process 

5 and subsequent risk analysis, no COCs were identified for surface soils under the 

6 unrestricted land use scenario. 

7 12.2.1.2 Subsurface Soils 

8 Subsurface soil samples were not collected during the initial RFI investigations due to the 

9 presence of a shallow water table. However, three subsurface soil samples collocated with 

10 the surface soil sample locations were collected in 1998 for dioxin analysis. 

11 Subsurface soil sample analytical results were evaluated relative to EPA Region III 

12 unrestricted and industrial risk-based concentration and SSLs with a DAF=10. As a result of 

13 the screening process and subsequent risk analysis, no COCs were identified for subsurface 

14 soils under the unrestricted land use scenario. 

15 12.2.2 Groundwater 

16 SWMU 12 is a geographic subarea of AOCs 689/690 and experiences the same groundwater 

17 flow patterns. In the vicinity of the site, flow is essentially southwestward toward Shipyard 

18 Creek (see Figure 12-2). 

19 Three shallow monitoring wells were installed as part of the RFI investigation at the 

20 locations shown in Figure 12-1. The groundwater samples obtained from the shallow wells 

21 were collected for analysis during four sampling events. These samples were analyzed for 

22 the parameters listed in Table 12-2. Constituents detected in the groundwater samples were 

23 evaluated relative to MCLs, tap water RBCs, and Zone I groundwater BRCs. 

24 The following sections set out the findings as presented in the RFI report. 

25 12.2.2.1 Shallow Groundwater 

26 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

27 result of the screening process and subsequent risk analysis, the following constituents were 

28 identified as COCs for shallow groundwater: 

29 • Arsenic was detected at a concentration exceeding its tap water RBC, MCL, and shallow 

30 BRC in monitoring well I12GW0002 during all four sampling events. 

CMSWORKPLANZrREVO.DOC 12-2 



eMS WORK PLAN, ZONE I 
CHARLESTON N.'. VAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

1 • Bis(2-ethylhexyllphthalate was detected at a concentration exceeding its tap water RBC 

2 (4.8 JLg/L) in the sample collected from monitoring well I012GW003 during the fourth 

3 sampling event. 

4 • Cadmium was detected at a concentration exceeding its screening criteria in monitoring 

5 well I012GW012 in the third sampling event. Nickel was detected at concentrations 

6 exceeding its screening criteria in monitoring well I012GW002 in the first three 

7 sampling events. 

8 • Thallium exceeded its tap water RBC and shallow BRC in the sample collected from 

9 grid well IGDIGW003 during the third sampling event. 

10 • Dioxin Toxicity Equivalents (TEQ) was detected at a concentration exceeding its tap 

11 water 4.75 E-7 JLg/L RBC in grotmdwater samples collected from grid well IGDIGW003 

12 during the third and fourth sampling events. 

13 12.2.2.3 Deep Groundwater 

14 Analytes detected in the deep grotmdwater samples collected from grid well IGDIGW003 

15 were evaluated in the RFI report. As a result of the screening process and subsequent risk 

16 analysis, no constituents were identified as COPCs or COCs for deep grotmdwater. 

17 12.2.3 RFI Risk Summary 

18 Based on a tmrestricted land use scenario, the following COCs were identified: 

19 Shallow Groundwater: Arsenic, cadmium, nickel, thallium, bis(2-ethylhexyl)phthalate, 

20 TEQs 

21 Based on an industrial land use scenario, the following COCs were identified: 

22 Shallow Groundwater: Arsenic, thallium, TEQs 

23 12.2.4 Recommendations from Zone I RFI Report, Revision 0 

24 12.2.4.1 Soils 

25 The RFI report recommended NFA for soils. 

26 12.2.4.2 Groundwater 

27 The RFI report recommended a CMS for grotmdwater, considering no action, long-term 

28 monitoring, and ex situ treatment options. 

CMSWQRKPtANZlREVO.DOC 12-3 



1 12.3 COPC/COC Refinement 

eMS WORK PLAN. ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

2 The COCs identified in the RFI include bis(2-ethylhexyl)phthalate, arsenic, cadmium, 

3 nickel, thallium, and TEQs in groundwater. Each of these COCs are further evaluated in the 

4 following sections. 

5 12.3.1 Surface Soil 

6 No surface soil COCs were identified in the RFI report. 

7 12.3.1.1 Rescreening of Surface Soil vee Data Based on SSL (DAF=l) 

8 The VOCs detected in surface soils are presented in Table 12-3. No exceedances were 

9 identified following the screening process. No VOCs were identified as COCs for surface 

10 soil at SWMU 12 using a DAF=1. 

11 12.3.2 Subsurface Soils 

12 No subsurface soil COCs were identified in the RFI report. 

13 12.3.2.1 Rescreening of Subsurface Soil vee Data Based on SSL (DAF=l) 

14 No VOCs were detected in the subsurface soil. 

15 12.3.3 Groundwater 

16 The COCs identified in the RFI report for groundwater include bis(2-ethylhexyl)phthalate, 

17 TEQ (2,3,7,8-TCED equivalents), arsenic, cadmium, and thallium. 

18 12.3.3.1 Arsenic in Groundwater 

19 Arsenic was detected in 4 of 12 groundwater samples, with all four detections occurring in 

20 samples collected from monitoring well I012GW002 (see Table 12-4). The detected 

21 concentrations ranged from 177 p.g/L to 253 p.g/L, which exceed the MCL of 50 p.g/L. In 

22 1999, monitoring well I012GW002 was resampled and the arsenic concentration was 

23 128 p.g/L, indicating that the concentration in the well is decreasing. Arsenic concentrations 

24 in the 13 surface soil samples collected from SWMU 12 ranged in concentration from 

25 3.6J mg/kg to 14.2 mg/kg. All of these values are well within the range of arsenic 

26 background values observed in Zone I (0.46 mg/kg to 20 mg/kg), indicating that soils at the 

27 site are not causing the elevated concentration of arsenic detected in this well. 

CMSWORKPLANZIREVO.OOC 12-4 
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The range of background values for shallow groundwater observed in Zone I is from 

3 p,g/L to 66 p,g/L, and the BRC is 23 p,g/L. The arsenic in monitoring well I012GW002 

appears to be exceed natural background conditions at the site. However, although the 

concentration of arsenic in the samples from the monitoring well appear to be elevated, the 

concentrations of iron (104,000 p,g/L) and manganese (4,920 p,g/L) in this well are also 

highly elevated (see Table 12-4), indicating that this detection of arsenic is likely due to 

naturally occurring processes rather than RCRA-related operations. 

For these reasons, arsenic is not considered a COC at SWMU 12. 

12.3.3.2 Bis(2-ethylhexyl)phthalate in Groundwater 

Bis(2-ethylhexyl)phthalate was detected in one of six groundwater samples at a 

concentration of 20 p,g/L (see Table 12-5). The maximum concentration was detected in the 

fourth sampling event at monitoring well IOI2GW003. Bis(2-ethylhexyl)phthalate was not 

detected in this well during the first sampling event. Bis(2-ethylhexyl)phthalate is a 

common laboratory contaminant. The range of laboratory detection limits (Le., SQL) was 10 

to 25 p,g/L, indicating that the detected value is likely indicative of laboratory 

contamination and is not site-related. In soil, bis(2-ethylhexyl)phthalate was detected below 

the RBC, indicating that soils are not a likely source for the constituent in groundwater. 

Given that bis(2-ethylhexyl)phthalate was detected in only one sample at a concentration 

within the range of detection limits, that it is a common laboratory contaminant, and that a 

significant source was not detected in site soils, bis(2-ethylhexyl)phthalate is not considered 

a cac at SWMU 12. 

12.3.3.3 Dioxins in Groundwater 

Dioxins (calculated TEQs) were detected in three of five groundwater samples with 

concentrations ranging from 2.6J to 8.9J picogram per liter (pg/L) (see Table 12-6)11. Only 

the maximum detected concentration, however, exceeded the RBC value of 4.5 E-7 p,g/L. 

Dioxins resulted in a derived cancer risk greater than 1 x 10-< for both residential and 

industrial receptors. The maximum concentration was detected in the first sampling event 

at monitoring well 012001. Dioxins were not detected in this well during the fourth 

sampling event. In soil, the TEQs for dioxins were below the RBC value. Given that dioxins 

were not detected in follow-up sampling and that a significant source was not detected in 

site soils, dioxins are not considered COCs at SWMU 12. 
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Thallium was detected in 4 of 12 groundwater samples with only one detection of thallium 

(see Table 12-7). However, the observed concentrations of thallium in shallow groundwater 

at this site are consistent with the occurrences of thallium observed in Zone I grid wells. 

Thallium was detected intermittently in shallow grid wells at concentrations ranging from 

3J /Lg/L to 7.5J /Lg/L (see Appendix A-I). Given that the concentrations of thallium in 

shallow groundwater is consistent with grid well background conditions in Zone I and the 

occurrences were not duplicated in subsequent sampling events, thallium is not considered 

a COC in groundwater at SWMU 12. 

12.3.3.5 Cadmium in Groundwater 

Cadmium was detected in 2 of 16 groundwater samples, both of which came from 

monitoring well I012GW002 at concentrations of 3.1 /Lg/L and 1.1/Lg/L in the first and 

second sampling events, respectively. However, cadmium was not detected in either of the 

two subsequent sampling events (see Table 12-8). Neither detection exceeded the MCL for 

cadmium of 5 /Lg/L. Given that the maximum detected value of cadmium does not exceed 

the MCL, cadmium is not considered a COC at SWMU 12. 

12.3.4 COPC/COC Refinement Summary 

In summary, there are no COCs at SWMU 12 in soil or groundwater. Therefore, the site is 

recommended for NFA. 

12.4 Summary of Information Related to Site Closeout Issues 

12.4.1 RFI Status 

The RFI report, as amended by the RFI Report Addendum, is complete. 

12.4.2 Presence of Inorganics in Groundwater 

For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

11 The values for TEOs presented in Table 12-6 are slightly different than the values presented in the RFI report. The TEF 
values presented in this eMS Work Plan were calculated using the methodology identified by the BCT. 
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followed by detection of these same metals below the MCL or below the practicable 

quantitation limit. These constituents are addressed in Section 12.3. 

12.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

Data indicate that SWMU 12 was never connected to the sanitary sewer system. Therefore, 

there are no concerns regarding connections to the sanitary sewer. Further evaluation of this 

issue is not warranted. 

12.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 

No direct connection of SWMU 12to the storm sewer is known to exist. No COCs requiring 

further evaluation are present at the site. Further evaluation of this issue is not warranted. 

12.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 

The area associated with SWMU 12 is located approximately 2,400 feet southwest of the 

nearest railroad line (located offsite). There is no known linkage between SWMU 12 and the 

investigated railroad lines of AOC 504, and further evaluation of this issue is not warranted. 

12.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 

The nearest surface water body to SWMU 12 is Shipyard Creek, which lies approximately 

150 feet southeast of the unit. No COCs were identified at the site, so further evaluation of a 

potential pathway for contaminant migration is not warranted. 

12.4.7 Potential Contamination in Oil/Water Separators (OWSs) 

There are no known OWSs associated with SWMU 12. Therefore, there are no concerns 

regarding connections to the sanitary sewer, and further evaluation of this issue is not 

warranted. 

12.4.8 Land Use Control Management Plan 

The COC refinement did not identify any COCs at SWMU 12. This evaluation was based on 

a unrestricted land use classification. Therefore, land use controls are not necessary. 

25 12.5 CH2M-Jones Recommendations 

26 Evaluation of the primary media of concern (surface soils, subsurface soils, and 

27 groundwater) indicated that there were no issues associated with the historical operation of, 

CMSWORKPLANZIAEVO.OOC 12-7 
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1 or releases from, this unit. Based on a review of COPCs/COCs in Section 12.3, no COCs 

2 were identified in soil or groundwater. 

3 The RFI report concluded that CMS activities were necessary for shallow groundwater. 

4 However, CH2M-Jones has re-evaluated the risks posed by the identified COCs and 

5 determined that no COCs exist at SWMU 12. Therefore, this site is recommended for NFA. 
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TABLE 12-1 
RFI Soil Sampling Summary 
CMS Work Plan, SWMU 12, Zone I, Charleston Naval Complex 

2 

Sampling 
Event 

2 

3 

3 Notes: 

Sampling 
Dates 

03/08/95 
03/09/95 

06/20/95 

12/10/98 

Samples 
Collected Sample Analyses 

Upper-12 (13) Standard Suite, 
Organotins, Physical 
Parameters 

lower - 0 (13) NA 

Duplicate - 2 Appendix IX 

Upper - 3 SVOCs 

Upper - 3 Dioxins 

lower - 3 Dioxins 

Duplicate -1 Dioxins 

4 NA = Not Applicable 

CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

One sample location was 
inaccessible. 

lower samples were not collected 
due to a water table at less than 
5 feet bgs. 

Samples were collected delineate 
the potential extent of PAHs. 

Dioxin samples were collected in 
Dec. 1998 to further delineate the 
extent of dioxin at the site. 

5 ( ) = Parenthesis indicate number of samples proposed in RFI work plan. 
6 Standard Suite VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DOO level II!. 
7 Appendix IX = Standard Suite, plus hex-chrome, dioxins, herbicides, pesticides at DOO level IV. 
8 Physical parameters analysis included CEC, chloride, sulfur, ammonia, nitrate/nitrite, phosphorus, TOC, and 
9 total moisture. 

CMSWORKPLANZIREVO.OOC 12-9 
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TABLE 12-2 
RFI Groundwater Sampling Summary 
CMS Worlc Plan, SWMU t2, Zone I, Charleston Naval Complex 

Sampling Sampling Number of 
event Date Wells Sample Analyses 

06108195 3 Standard Suite, organotins, 
06112195 chloride, TOS, sulfate, herbicides, hex-

chrome, OP pesticides, dioxins 

2 01116/96 3 Chloride, cyanide, sulfate. metals, 
pesticides, PCBs, TOS 

3 05/31/96 3 Chloride, cyanide, sulfate, metals. 
06103/96 pesticides, PCBs, ToS 

4 09/04/96 3 Standard Suite. chloride. ToS, sulfate, 
09/09/96 dioxins 

Notes: 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Comments 

Additional samples were 
collected for site 
characterization. 

1 well (012001) was analyzed for 
chloride. sulfate, and TDS. 

1 well (012001) was analyzed for 
chloride, sulfate, and TOS. 

NA 

Standard Suite VOCs, SVOCs, metals, cyanide, pesticidE~s, and PCBs at 000 Level III. 

CMSWORKPLANZIREVO.DOC 12·10 
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TABLE 12-4 
Arsenic, Iron and Manganese in Groundwater 

"~,, ' 
CMS Work Plan, SWMU 12, Zone I, Charleston Naval Complex 

Arsenic Iron Manganese 
Sample Result Result Result 
Station ID Date !l!gIL) Qualifier !l!gIL) Qualifier !l!gIL) Qualifier 

MCl 50.0000 300.0000 50.0000 

RBC 0.0450 1,100.0000 73.0000 

Shallow 66.0000 31,900.0000 4,850.0000 

Deep 25.0000 12,200.0000 690.0000 

Shallow Groundwater 

1012GWool 012GWool 01 c 06/12195 3.2000 U 68.5000 J 129.0000 = 
012GWool02 01/16/96 5.0000 U 119.0000 = 116.0000 = 
012GWool03 05/31/96 5.0000 U 24.6000 J 76.5000 = 
012GW00104 09/09/96 7.8000 U 1,190.0000 = 222.0000 = 
012GWool05 05/20/99 3.3000 U NA NA 

1012GW002 012GW00201 06/08/95 177.0000 = 93,700.0000 = 4,870.0000 

012GW00202 01116/96 220.0000 = 93,500.0000 = 4,920.0000 = 
012GW00203 05/31196 188.0000 104,000.0000 2,860.0000 = 
012GW00204 09/04/96 253.0000 J 48,000.0000 2,770.0000 J 

012GW002F5 01/15/99 40.5000 J NA NA 

012GW002U5 01/15/99 40.7000 J NA NA 

012GW00206 05/20/99 128.000 = NA NA 

1012GW003 012GW00301 06/06/95 3.2000 U 2,070.0000 = 93.5000 = 
012GW00302 01/16/96 5.0000 U 1,020.0000 66.8000 = 
012GW00303 06/03/96 5.0000 U 471.0000 56.5000 

012GW00304 09/09/96 4.0000 U 811.0000 62.6000 J 

012GW00305 05/20/99 3.3000 U NA NA 

GDIGW003 GDIGW00301a 04/24/95 3.2000 U 8,530.0000 = 616.0000 = 
GDIGW00302 12114/95 5.0000 U 6,430.0000 J 543.0000 J 

GDIGW00303 05/20196 2.9000 J 7,180.0000 J 509.0000 J 

GDIGW00304 08/21196 4.9000 J 6,190.0000 J 409.0000 J 

GDIGW00305 05/20/99 3.3000 U NA NA 

ZONEICMSWPREV1T12-4.DOC 12-12 



TABLE 12-4 
Arsenic, Iron and Manganese in Groundwaler 
CMS Work Plan, SWMU 12, Zone I, Charleston Naval Complex 

Arsenic 
Sample Result 
Station 10 Date ("gil) Qualifier 

MCl 50.0000 

RBC 0.0450 

Shallow 66.0000 

Deep 25.0000 

Deep Groundwater 

IGDIGW03D GDIGW03DOIb 06109195 3.2000 U 

GDIGW03D02 12115/95 5.0000 U 

GDIGW03D03 05123/96 5.0000 U 

GDIGW03D04 08121196 3.3000 J 

GDIGW03D05 05/20/99 3.3000 U 

= Chemical is detected at concentration shown. 

Iron 
Result 
("gil) Qualifier 

300.0000 

1,100.0000 

31,900.0000 

12,200.0000 

2,290.0000 = 
12,200.0000 J 

5,970.0000 = 
3,180.0000 J 

NA 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPlEX 

REVISION 1 
MAY 2002 

Manganese 
Result 
(I'g/L) Qualifier 

50.0000 

73.0000 

4,850.0000 

690.0000 

247.0000 = 
261.0000 J 

202.0000 = 
174.0000 J 

NA 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this anaiyle, but it was not detected above the method detection limit (MDL). 
~g1L Micrograms per liter 
NA Not analyzed 
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TABLE 12-5 
Bis(2·ethylhexyl)phthalate in Groundwater 

"'"". ~-, ' CMS Work Plan, SWMU 12, Zone I, Charleston Naval Complex 

bis(2-Ethylhexyl) 
Phthalate 

Sample Result 
Station 10 Date (pgIL) Qualifier 

MCl NA 

RBC 4.8 

Shallow NA 

Shallow Groundwater 

1012GWool 012GWool04 09/09/96 10.0000 U 

012GWool 01 b 06/08/95 25.0000 UJ 

1012GW002 012GW00204 09/04/96 10.0000 U 

012GW00201 06/08/95 25.0000 U 

1012GW003 012GW00304 09/09/96 20.0000 ~ 

012GW00301 06/06/95 10.0000 U 

GDIGW00304 08/21/96 10.0000 U 

GDIGW00303 05/20/96 10.0000 U 

GDIGW00302 12114/95 11.0000 U 

GDIGW00301a 04/24/95 10.0000 U 

Deep Groundwater 

IGDIGW03D GDIGW03D04 08/21/96 10.0000 U 

GDIGW03D03 05/23/96 10.0000 U 

GDIGW03D02 12115/95 11.0000 U 

GDIGW03DOlb 06/09/95 25.0000 U 

~ Chemical is detected at concentration shown. 
J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MDL). 
UJ Not detected; analytical detection limit is estimated. 
pg/L Micrograms per liter 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl CCMPLEX 

REVISION 0 
FEBRUARY 2002 

TABLE 12-7 
Thallium in Groundwater 
CMS Work Plan, SWMU 12, Zone I, Charleston Naval Complex 

Thallium Result 
Sample Station 10 Date (pgIL) Qualifier 

MCl 2.0000 

RBC 0.2600 

Shallow 8 

Deep 15 

Shallow Groundwater 

1012GWool 012GW0010lc 06/12195 4.5000 U 

012GWool02 01116/96 5.0000 U 

012GWool03 05/31/96 5.0000 U 

012GWool04 09/09/96 2.7000 UJ 

012GW00105 05/20/99 2.4000 J 

1012GW002 012GW00201 06/08/95 4.5000 U 

012GW00202 01/16/96 5.0000 U 

012GW00203 05/31/96 5.0000 U 

012GW00204 09/04/96 2.7000 UJ 

012GW00206 05/20/99 2.5000 J 

012GW002F5 01/15/99 3.1000 U 

012GW002U5 01/15/99 3.1000 U 

1012GW003 012GW00301 06/06/95 4.5000 U 

012GW00302 01/16/96 5.0000 U 

012GW00303 06/03/96 5.0000 U 

012GW00304 09/09/96 4.3000 J 

012GW00305 05/20/99 2.3000 UJ 

GDIGW00301a 04/24/95 4.5000 UJ 

GDIGW00302 12114/95 5.0000 UJ 

GDIGW00303 05/20/96 2.8000 J 

GDIGW00304 08/21/96 2.7000 UJ 

GDIGW00305 05/20/99 2.3000 UJ 

Deep Groundwater 

IGDIGW03D GDIGW03DOlb 06/09/95 4.5000 U 

GDIGW03D02 12115195 5.0000 UJ 

GDIGW03D03 05/23/96 5.0000 UJ 
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TABLE 12-7 
Thallium in Groundwater 
CMS Work Plan, SWMU 12, Zone I, Charleston Naval Complex 

Sample Station ID 

GDIGW03D04 

GDIGW03D05 

Date 

08/21196 

05/20/99 

MCl 

RBC 

Shallow 

Deep 

Thallium Result 
(pg/L) 

2.0000 

0.2600 

8 

15 

2.7000 

2.3000 

eMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

Oualifier 

UJ 

UJ 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit (MDl). 
UJ Not detected; analytical detection limit is estimated. 
pgll Micrograms per liter 
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1 13.0 CMS Work Plan for SWMU 177/RTC 

2 This section summarizes the results and conclusions from the soil and groundwater 

3 investigations conducted at SWMU 177/RTC, which were reported in the Zone 1 RFl Report, 

4 Revision 0 (EnSafe, 1999), Section 10.12, and as amended by the Zone 1 RFl Report Addendum, 

5 Revision 1 (CH2M-Jones, 2001). Figure 13-1 presents the site features and RFI sample 

6 locations. 

7 As part of the Zone I RFI, four surface soil and subsurface soil investigations and two 

8 groundwater sampling events were conducted at SWMU177/RTC. The RFI report 

9 presented the results of the investigations and conclusions concerning contamination and 

10 risk, as summarized in Sections 13.1 and 13.2 of this CMS Work Plan. A further evaluation 

11 of COCs is provided in Section 13.3 of this work plan. 

12 13.1 Background 

13 SWMU 177/RTC consisted of two adjacent buildings, both designated as Building RTC-4. 

14 The original RTC-4 was a 24 x 60-foot metal structure used to house heavy equipment, 

15 including backhoes and trackhoes. The designation RTC-4 was also given to the newer 

16 building, which was constructed next to the original RTC-4. The newer RTC-4 was used to 

17 store lawn mowers and other lawn maintenance equipment. This unit was designated as a 

18 SWMU due to oil spillage associated with operations at the two buildings. Visual 

19 inspections during the RF A identified several areas of stained soil and concrete in and 

20 around the two buildings. These buildings were both less than 50 feet from the Cooper 

21 River. 

22 

23 This area was included in a lease agreement between the Navy and the National 

24 Oceanographic and Atmospheric Administration (NOAA) in the spring of 1995. Since 

25 taking over this area, NOAA has removed both buildings and installed a diesel fuel 

26 aboveground storage tank (ASTj'imd three generators at the site. 

27 The area is zoned for business use (B-2). 
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2 13.2.1 Soil Investigation Results 
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3 As part of the RFI field investigation, surface and subsurface soils were collected (see 

4 Figure 13-1) during four sampling events conducted in 1995, 1996 and 1998, and analyzed 

5 for the parameters listed in Table 13-1. 

6 13.2.1.1 Surface Soils 

7 Twenty-nine surface soil samples were collected during the four sampling events (see 

8 Table 13-1). Surface soil sample analytical results were evaluated relative to the EPA Region 

9 III RBC. Based on the analysis presented in the RFI report, BEQs in surface soil were 

10 identified as COCs under the unrestricted land use scenario. 

11 13.2.1.2 Subsurface Soils 

12 Sixteen subsurface soil samples were collected during the four sampling events and 

13 analyzed for various parameters as shown in Table 13-1. Subsurface soil sample analytical 

14 results were evaluated relative to EPA Region III unrestricted and industrial risk-based 

15 concentration and SSLs with a DAF=10. Based on the analysis presented in the RFI report, 

16 Sample 1177SB0087 exceeded the reported BEQ Region III SSL of 1.6 mg/kg12. As a result of 

17 the screening process and subsequent risk analysis, BEQs were identified as COCs for 

18 subsurface soils under the unrestricted land use scenario. 

19 13.2.2 Groundwater 

20 Shallow groundwater at this site flows northward toward the Cooper River, with contours 

21 that essentially duplicate the shoreline (see Figure 13·2). 

22 Two shallow monitoring wells were installed as part of the RFI investigation. During two 

23 sampling events, groundwater samples were obtained from both of the new shallow wells, 

24 plus grid well pair IGDIGW016/IGDIGWOI6D, and analyzed for various parameters (see 

25 Table 13-2). The grid well pair was sampled during four sampling events for VOCs, SVOCs, 

26 pesticides/PCBs, cyanide, metals, chloride, sulfate, and TDS. 

12 CH2M.Jones has not been able to establish the source of the 1.6 mg/kg Region III SSl used in the RFI report. However, 
this criteria was presented for comparative purposes in Table 10.12.2 as a Region III RBC and in Table 10.12.4 as a soil-to
groundwater SSL. 
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1 Constituents detected in the groundwater samples were evaluated relative to MCLs, tap 

2 water RBCs, and Zone I groundwater BRCs. The following sections set out the findings as 

3 presented in the RFI report. 

4 13.2.2.1 Shallow Groundwater 

5 Analytes detected in shallow groundwater samples were evaluated in the RFI report. As a 

6 result of the screening process and subsequent risk analysis, no COCs for shallow 

7 groundwater were identified at SWMU 177/RTC. 

8 13.2.2.2 Deep Groundwater 

9 Analytes detected in deep groundwater samples from grid well IGDIGW016D were 

10 evaluated in the RFI report. As a result of the screening process and subsequent risk 

11 analysis, no COCs for deep groundwater were identified at SWMU 177 /RTC. 

12 13.2.3 RFI Risk Summary 

13 Based on unrestricted and industrial land use scenarios, the following COCs were identified 

14 in the RFI report: 

15 Surface Soil: BEQs 

16 Subsurface Soil: BEQs 

17 13.2.4 Recommendations from Zone I RFI Report, Revision 0 

18 13.2.4.1 Soil 

19 EnSafe assumed that future land use would be unrestricted and recommended a CMS for 

20 soils, considering no action, excavation with offsite disposal, and containment/capping 

21 options. 

22 13.2.4.2 Groundwater 

23 No groundwater COCs were identified; therefore, Nl'A for groundwater was recommended 

24 in the RFI report. 

25 13.3 COPC/COC Refinement 

26 The COCs identified in the RFI include BEQs in surface and subsurface soil, which are 

27 further evaluated in the following sections. In addition, concentrations of VOCs detected in 

28 soils were rescreened using an SSL based on a DAF=l. 
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2 13.3.1.1 Rescreening of Surface Soil voe Data Based on SSL (DAF=1) 
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3 The results following rescreening of the VOCs detected in surface soils using an SSL with a 

4 DAF=l indicated that there were two VOCs at concentrations exceeding their respective 

5 SSLs: methylene chloride and 1,1,2,2-Tetrachloroethane (see Table 13-3). Each of these 

6 compounds are discussed below. 

7 Methylene Chloride 
8 Methylene chloride was detected in 2 of 29 surface soil samples and at a maximum 

9 concentration of 12 Jlg/kg. Methylene chloride is a common laboratory contaminant, so its 

10 presence may be indicative of laboratory contamination. In addition, methylene chloride 

11 was not detected in groundwater at the site, indicating that significant leaching into 

12 groundwater has not occurred. Consequently, methylene chloride is not considered a COC 

13 for soils at SWMU 177 /RTC. 

14 1,1,2,2-Tetrachloroethane 
15 1,1,2,2-Tetrachloroethane was detected in only 1 of 29 surface soil samples (0.002 mg/kg at 

16 I177SB017), and it was not detected in either subsurface soil or groundwater. Given the 

17 single detection «5 percent of the samples) and its absence in subsurface soil and 

18 groundwater, 1,1,2,2,-Tetrachloroethane is not considered a COC at SWMU 177/RTC. 

19 13.3.1.2 BEQs in Surface Soil 

20 BEQs were detected in 7 of 27 samples of surface soil, with a maximum detected value of 

21 1.459 mg/kg (1177SB01O) (see Table 13-4). The base-wide reference concentration for BEQs 

22 in surface soil is 1.304 mglkg. The maximum detected value of 1.459 mg/kg was the only 

23 sample that exceeded the base-wide reference concentration. 

24 Although the maximum concentration of BEQs in surface soil exceeded the base-wide 

25 reference concentration, the other site samples were indicative of background conditions at 

26 the site. In addition, all but one subsurface soil sample were below both the base-wide 

27 reference concentration and the SSL value. The single subsurface soil exceedance occurred 

28 at sample location 1177SB007. In addition, the entire site area is paved with asphalt. It is not 

29 likely that the elevated concentration of BEQs in surface soil represents site constituents, 

30 given the numerous anthropogenic sources of BEQs at the facility. BEQs, are not considered 

31 a COC in surface soil at SMWU 177. 
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13.3.2 Subsurface Soils 

BEQs were identified as the only COCs in the RFI report. 

13.3.2.1 Rescreening of Subsurface Soil VOC Data Based on SSL (DAF=l) 
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The results following rescreening of the VOCs detected in subsurface soils using an SSL 

with a DAF=l indicated that there was only one VOC at a concentration exceeding its SSL: 

methylene chloride (see Table 13-4). 

Methylene Chloride 
Methylene chloride was detected in 2 of 16 subsurface soil samples with a maximum 

concentration of 15 /Lg/kg. Methylene chloride is a common laboratory contaminant, so its 

presence may be indicative of laboratory contamination. In addition, methylene chloride 

was not detected in groundwater at the site, indicating that significant leaching into 

groundwater has not occurred. Consequently, methylene chloride is not considered a COC 

for soils at SWMU 177/RTC. 

13.3.2.2 BEQs in Subsurface Soil 

BEQs were detected in only 1 of 16 samples of subsurface soil, with a maximum detected 

value of 2.899 mg/kg (1177SB007) (see Table 13-6). The base-wide reference concentration 

for BEQs in subsurface soil is 1.400 mglkg. The maximum detected value of 2.899 mg/kg 

was the only sample that exceeded the base-wide reference concentration and was the only 

detection of BEQs in the subsurface soils. BEQs were not detected in the surface soil sample 

collected at the same location (detection limit = 0.439 mg/kg). 

Although the maximum concentration of BEQs in subsurface soil exceeded the base-wide 

reference concentration, all other site samples were non-detects. In addition, the entire site 

area is paved with asphalt. It is not likely that the elevated concentration of BEQs in surface 

soil represents site constituents, given the numerous anthropogenic sources of BEQs at the 

facility. BEQs are not considered a COC in subsurface soil at SMWU 177. 

13.2.3 Groundwater 

No COPCs or COCs were identified in groundwater at SWMU 177/RTC. Therefore, for 

future industrial! commercial land use, no further actions are necessary for groundwater. 

13.3.4 COPC/COC Refinement Summary 

In summary, there are no COCs at SWMU 177/RTC in soil or groundwater. Therefore, the 

site is recommended for NFA. 
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13.4 Summary of Information Related to Site Closeout Issues 

13.4.1 RFI Status 

The RFI report, as amended by the RFI Report Addendum, is complete. 

13.4.2 Presence of Inorganics in Groundwater 

For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detection of these same metals below the MCL or below the practicable 

quantitation limit. These constituents are addressed in Section 13.3 above. 

13.4.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

Data indicate that SWMU 177/RTC was never connected to the sanitary sewer system. 

Therefore, there are no concerns regarding connections to the sanitary sewer. Further 

evaluation of this issue is not warranted. 

13.4.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC 

No direct connection of SWMU 177/RTC to the storm sewer is known to exist. No COCs 

requiring further evaluation are present at the site. Further evaluation of this issue is not 

warranted. 

13.4.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC 

The area associated with SWMU 177/RTC is located approximately 4,350 feet west

northwest of the nearest railroad line (located in Zone E). There is no known linkage 

between SWMU 177/RTC and the investigated railroad lines of AOC 504, and further 

evaluation of this issue is not warranted. 

13.4.6 Potential Migration Pathways to Surface Water Bodies at the CNC 

The nearest surface water body to SWMU 177/RTC is the Cooper River, which lies 

approximately 10 feet northwest of the unit. The only potential migration pathway from the 

site to surface water is via overland flow via stormwater runoff. Since the entire site is 

covered with pavement, which eliminates contact of surface soil with stormwater, and no 

COCs were identified at the site, further evaluation of a potential pathway for contaminant 
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1 migration via stormwater runoff is not warranted. Similarly, runoff directed to the storm 

2 sewer system, which discharges to the Cooper River, does not contact the surface soiL 

3 13.4.7 Potential Contamination in OillWater Separators (OWSs) 

4 There are no OWSs associated with SWMU 177/RTC Therefore, there are no concerns 

5 regarding connections to the sanitary sewer, and further evaluation of this issue is not 

6 warranted. In addition, there is no reference to an OWS at this facility in the Oil Water 

7 Separator Data report (Department of the Navy, September 2000). 

8 13.4.8 Land Use Control Management Plan 

9 The COC refinement did not identify any COCs at SWMU 177/RTC This evaluation was 

10 based on a unrestricted land use classification. Therefore, land use controls are not 

11 necessary. 

12 13.5 CH2M-Jones Recommendations 
13 Evaluation of the primary media of concern (surface soils, subsurface soils, and 

14 groundwater) indicated that there were no issues associated with the historical operation of, 

15 or releases from, this unit. Based on a review of cOPCs/COCs in Section 13.3, no COCs 

16 were identified in soil or groundwater. 

17 The RFI report concluded that CMS activities were necessary for soiL However, CH2M-

18 Jones has re-evaluated the risks posed by the identified COCs and determined that no 

19 COCs exist at SWMU 177/RTC Therefore, this site is recommended for NFA. 
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TABLE 13·1 
RFI Soil Sampling Summary 
CMS Work Plan, SWMU 1771RTC, Zone I, Charleston Naval Complex 

Sampling event 

2 

3 

4 

2 
3 Notes: 

Sampling Date 

05126/95 

06/07/96 

04/03/98 

06/17/98 

Samples Collected 

Upper· 10 (10) 
Duplicate· 2 

Upper· 7 

Lower· 6 

Upper·8 
Lower· 6 

Upper· 4 
Lower· 4 

4 ( ) = Parentheses indicate the number of samples proposed. 

CMS WORK PlAN, ZONE I 
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Sample Analyses 

Standard Suite 
Standard Suite, Dioxins 

Standard Suite, DRO, GRO, Dioxins 
Standard Suite, DRO, GRO, Dioxins 

VOCs, SVOCs 
VOCs, SVOCs 

VOCs, SVOCs 
VOCs,SVOCs 

5 Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs were analyzed at DQO Level II!. 
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TABLE 13·2 
RFI Groundwater Sampling Summary 
CMS Work Plan, SWMU 177IRTC, Zone I, Charles10n Naval Complex 

Sampling Round Sampling Date 

04115198 

2 08117198 

CMSWORKPtANZlREVO,DOC 

Wells Sampled 

177001 
177002 

177001 
177002 
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Sample Analyses 

VOGs, SVOGs 

VOGs, SVOGs, metals 
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CMS WORK PLAN, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2002 

TABLE 13-4 
BEQs in Surface Soils 
CMS Work Plan, SWMU 177/RTC, Zone I, Charleston Naval Complex 

BEQ Result 

Station SamplelD Sample Date (pg/kg) Qualifier 

BKGD 1,304 

1177S6001 177S600101 06/07/1996 428 U 

I 177S6002 177S600201 06/07/1996 416 U 

1177S6003 177S600301 06/07/1996 428 U 

1177S6004 177S6OO401 06/07/1996 393 U 

1177S6005 177S600501 06/07/1996 428 U 

1177S6006 177S600601 06/10/1996 404 U 

1177S6007 177S600701 06/07/1996 439 U 

1177S6OO8 177S600801 04/03/1998 416 U 

1177S6OO9 177S600901 04/03/1998 4,160 U 

1177S6010 177S601001 04/03/1998 1,459 = 

1177S6012 177S601201 04/03/1998 283 = 

1177S6013 177S601301 04/03/1998 241 

1177S6014 177S601401 04/03/1998 411 = 

1177S6015 177S601501 04/03/1998 428 U 

1177S6016 177S601601 06/17/1998 402 = 

1177S6017 177S601701 06/17/1998 404 U 

1177S6018 177S601801 06/17/1998 274 = 

1177S6019 177S601901 06/17/1998 2,195 U 

IRTCS6oo2 RTCS600201 05/26/1995 714 U 

IRTCS6003 RTCS600301 05/26/1995 713 U 

IRTCS6004 RTCS600401 05/26/1995 702 U 

IRTCS6005 RTCS600501 05/2611995 731 U 

IRTCS6006 RTCS600601 05/26/1995 720 U 

IRTCS6007 RTCS600701 05/26/1995 643 U 

IRTCS6008 RTCS600801 05/26/1995 643 U 

IRTCS6009 RTCS600901 05/26/1995 643 U 

IRTCS6010 RTCS601001 05/26/1995 422 = 

= Chemical is detected at concentration shown. 
U Samples were analyzed for this analyte, but it was not detected above the method detection limit 

(MDL). 
Jig/kg Microgram per kilogram 

TABLE 13-4.DOC 13-13 
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TABLE 13-6 
BEQs in Subsurface Soils 
CMS Work Plan, SWMU t77/RTC, Zone I, Charleston Naval Complex 

Station Sample ID Sample Date 

BKGD 

117788002 1778800202 06/07/1996 

117788003 1778800302 06/07/1996 

117788004 1778800402 06/07/1996 

117788005 1778800502 06/07/1996 

117788006 177S800602 06/10/1996 

1177S8007 177S800702 06/07/1996 

1177S8008 177S800802 04/03/1998 

1177S8OO9 177S800902 04/03/1998 

1177S8012 177S801202 04/03/1998 

1177S8013 177S801302 04/03/1998 

1177S8014 177S801402 04/03/1998 

1177S8015 177S801502 04/03/1998 

1177S8016 177SB01602 06/17/1998 

1177S8017 177SB01702 06/17/1998 

1177S8018 177S801802 06/17/1998 

1177S8019 177S801902 06/17/1998 

= Chemical is detected at concentration shown. 

BEQ Result 

(pglkg) 

lAOO 

462 

508 

451 

474 

485 

2,899 

462 

462 

508 

474 

485 

451 

485 

543 

485 

532 

CMS WORK PLAN, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
FEBRUARY 2002 

Qualifier 

U 

U 

U 

U 

U 

= 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U Samples were analyzed for this analyte, but it was not detected above the method 
detection limit (MOL). 

pg/kg Microgram per kilogram 

TABLE lJ.S.DOC 13-18 
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CMS WORK PlAN, ZONE I 
CHARLESTON NAVAL OOMPLEX 

REVISION 0 
FEBRUARY 2002 

Zone I eMS Work Plan Summary 

2 The following SWMUs and AOCs have been recorrunended for NFA in Zone I at the CNC. 

3 • AOC671 

4 • AOCs 672/673 

5 • AOCs 675/676/677 

6 • AOCs 678/679 

7 • AOC680 

8 • AOC681 

9 • AOC685 

10 • AOC 687/SWMU 16 

11 • AOC688 

12 • AOCs 689/690 

13 • SWMU12 

14 • SWMU 177/RTC 

15 • SWMU711 
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Appendix A-1a 

j""" Thallium Concentrations in Zone I Shallow Grid 
Wells 

CNC, Zone I 

Date 
Sample ID Result Units Collected 

GDIGW00101a 4.50 UJ ug/L 04/24/1995 

GDIGW00102 5.00 U ug/L 1211211995 

GDIGW00103 5.50 J ug/L 05/15/1996 

GDIGW00104 6.20 UJ ug/L 08/19/1996 

GDIGW00201b 4.50 UJ ug/L 04/24/1995 

GDIGW00202 6.60 J uglL 1211211995 

GDIGW00203 3.50 J ug/L 05/16/1996 

GDIGW00204 2.70 UJ ug/L 08/20/1996 

GDIGW00301 a 4.50 UJ ug/L 04/24/1995 

GDIGW00302 5.00 UJ uglL 12114/1995 

GDIGW00303 2.80 J uglL OS/20/1996 

GDIGW00304 2.70 UJ ug/L 08/21/1996 

GDIGW00305 2.30 UJ ug/L OS/20/1999 

GDIGW00401a 4.50 UJ uglL 04/21/1995 

GDIGW00402 5.00 UJ ug/L 12/13/1995 

GDIGW00403 5.00 U ug/L OS/21/1996 

GDIGW00404 2.70 UJ ug/L 08/2211996 

GDIGW00501 4.50 UJ ug/L 04/25/1995 

GDIGW00502 5.00 UJ ug/L 12114/1995 

GDIGW00503 3.00 J ug/L OS/20/1996 

GDIGW00504 2.70 UJ ug/L 08/19/1996 

GDIGW00601 4.50 UJ ug/L 04/25/1995 

GDIGW00602 5.00 U uglL 12108/1995 

GDIGW00603 2.70 UJ ug/L 05/17/1996 

GDIGW00604 2.70 UJ uglL 08/20/1996 

GDIGW00701 4.50 UJ uglL 05/01/1995 

GDIGW00702 5.00 UJ ug/L 12/13/1995 

GDIGW00703 5.00 U ug/L OS/21/1996 

GDIGW00704 2.70 UJ ug/L 08/21/1996 

GDIGW00705 5.50 UJ ug/L 04/15/1998 

GDIGW00706 9.00 UJ ug/L 08/19/1998 

GDIGW00801 a 4.50 U uglL 05/0211995 

GDIGW00802 5.00 U ug/L 12112/1995 

GDIGW00803 5.00 U ug/L OS/2211996 

GDIGW00804 2.70 UJ ug/L 08/2211996 



Appendix A-la 

"-'""" Thallium Concentrations in Zone I Shallow Grid 
Wells 

CNC, Zone I 

Date 
Sample 10 Result Units Collected 

GDIGW00805 5.50 UJ ug/L 04/14/1998 

GDIGW00806 1.80 UJ ug/L 08/2011998 

GDIGW00807 2.30 U ug/L 05/24/1999 

GDIGW00901 4.50 UJ ug/L 05/02/1995 

GDIGW00902 7.50 J ug/L 1211111995 

GDIGW00903 5.00 U uglL 05/30/1996 

GDIGW00904 2.70 UJ uglL 08/23/1996 

GDIGW01001a 4.50 U ug/L 05/0211995 

GDIGW01002 5.00 U ug/L 12111/1995 

GDIGW01003 5.00 U ug/L 05/3111996 

GDIGW01004 2.70 UJ ug/L 08/2611996 

GDIGW01101 4.50 U uglL 05119/1995 

GDIGW01102 5.00 UJ ug/L 12114/1995 

GDIGWOll03 5.00 UJ ug/L 05/23/1996 

GDIGWOll04 4.10 J ug/L 08/29/1996 

GDIGW01201e 4.50 U uglL 05/15/1995 

GDIGW01202a 5.90 J ug/L 12/1211995 

GDIGW01203 5.00 U ug/L 05/29/1996 

GDIGW01204 2.70 U ug/L 08/30/1996 

GDIGW01301 4.50 UJ ug/L 04/26/1995 

GDIGW01302 5.00 U ug/L 1210611995 

GDIGW01303 5.00 U ug/L 05/28/1996 

GDIGW01304 2.70 UJ uglL 09/04/1996 

GDIGW01306 1.80 UJ ug/L 08/20/1998 

GDIGW01401 4.50 U uglL 05/2211995 

GDIGW01402 5.00 U uglL 01/15/1996 

GDIGW01403 5.00 U ug/L 05/24/1996 

GDIGW01404 2.70 UJ ug/L 09/09/1996 

GDIGW01501 4.50 U uglL 05/23/1995 

GDIGW01502 5.00 UJ ug/L 1211511995 

GDIGW01503 5.00 U ug/L 05/23/1996 

GDIGW01504 2.70 UJ uglL 08/23/1996 

GDIGW01601 4.50 U uglL 05/24/1995 

GDIGW01602 5.00 U ug/L 1210611995 

GDIGW01603 5.00 U ug/L 05/28/1996 



- Appendix A-1a 

"- Thallium Concentrations in Zone I Shallow Grid 
Wells 

CNC, Zone I 

Date 
SamplelD Result Units Collected 

GDIGW01604 2.70 UJ uglL 08/2611996 

GDIGW01701 4.50 U uglL OS/23/1995 

GDIGW01702 5.40 J ug/L 12105/1995 

GDIGW01703 5.00 U ug/L OS/28/1996 

GDIGW01704 2.70 UJ ug/L 08/27/1996 

GDIGW01801 4.50 U ug/L OS/24/1995 

GDIGW01802 5.00 U uglL 1210611995 

GDIGW01803 5.00 U ug/L OS/29/1996 

GDIGW01804 2.70 U ug/L 08/29/1996 

GDIGW01901a 4.50 UJ ug/L 04/21/1995 

GDIGW01902 5.00 UJ ug/L 12113/1995 

GDIGW01903 5.00 U ug/L 05/30/1996 

GDIGW01904 2.70 U ug/L 08/28/1996 



Appendix A-1 b 

~!i!<.<"", Thallium Concentrations in Zone I Deep Grid Wells 

CNC, Zone I 

Date 

Sample ID Result Units Collected 

GDIGW10D04 3.10 J uglL 08/26/1996 

GDIGW11D01 4.50 U ug/L 06/07/1995 
GDIGW11D02 5.00 UJ ug/L 12115/1995 
GDIGW11D03 5.00 UJ ug/L OS/24/1996 
GDIGW11D04 5.70 J ug/L 08/30/1996 

GDIGW12D01 4.50 U uglL 06/09/1995 
GDIGW12D02b 5.60 J ug/L 1211211995 

GDIGW12D03 5.00 UJ ug/L OS/29/1996 
GDIGW12D04 2.70 U uglL 08/30/1996 

GDIGW13D01 4.50 U ug/L 06/0211995 
GDIGW13D02 5.00 U ug/L 12106/1995 
GDIGW13D03 5.00 UJ ug/L OS/28/1996 
GDIGW13D04 2.70 UJ ug/L 09/04/1996 
GDIGW13D06 9.00 UJ ug/L 08/20/1998 

GDIGW14D01 4.50 U uglL 06/07/1995 
GDIGW14D02 5.00 UJ uglL 12115/1995 
GDIGW14D03 5.00 UJ ug/L OS/29/1996 
GDIGW14D04 2.70 UJ ug/L 09/10/1996 

GDIGW15D01 4.50 U ugll OS/23/1995 
GDIGW15D02 5.00 UJ ug/L 12115/1995 
GDIGW15D03 7.10 J ug/L OS/24/1996 
GDIGW15D04 2.70 UJ ug/L 08/23/1996 

GDIGW16D01 4.50 U uglL OS/24/1995 
GDIGW16D02 5.00 U uglL 12106/1995 
GDIGW16D03 5.00 UJ ug/L OS/28/1996 
GDIGW16D04 2.70 UJ ug/L 08/26/1996 
GDIGW17D01 4.50 U uglL OS/23/1995 
GDIGW17D02 6.30 J uglL 12105/1995 
GDIGW17D03 5.00 UJ ug/L OS/29/1996 
GDIGW17D04 15.40 J ug/L 08/27/1996 
GDIGW17DF5 3.10 U ug/L 01/18/1999 
GDIGW17DU5 3.10 U uglL 01/18/1999 

GDIGW18D01a 4.50 U ug/L 06/09/1995 
GDIGW18D02 5.20 J ug/L 12106/1995 
GDIGW18D03 5.20 J uglL OS/29/1996 
GDIGW18D04 6.10 J uglL 08/29/1996 
GDIGW18DF5 3.10 U ug/L 01/18/1999 
GDIGW18DU5 3.10 U ug/L 01/18/1999 
GDIGW19D01 4.50 U uglL 06/01/1995 
GDIGW19D02 5.00 UJ ug/L 12113/1995 
GDIGW19D03 5.00 U ug/L 05/30/1996 
GDIGW19D04 2.70 U uglL 08/28/1996 



Appendix A-2a 

Arsenic Concentrations in Zone I Shallow Grid 
Wells 

CNC, Zone I 

Date 
SamplelD Result Units Collected 

GDIGW00101a 3.2 U ug/L 04/24/1995 

GDIGW00102 9.8 J ug/L 12/1211995 

GDIGW00103 11.7 = ug/L 05/15/1996 

GDIGW00104 6.5 J ug/L 08/19/1996 

GDIGW00201 b 6.4 J ug/L 04/24/1995 

GDIGW00202 10.4 = ug/L 1211211995 

GDIGW00203 11.9 = ug/L 05/16/1996 

GDIGW00204 5.4 J ug/L 08/20/1996 

GDIGW00301a 3.2 U ug/L 04/24/1995 

GDIGW00302 5.0 U ug/L 1211411995 

GDIGW00303 2.9 J ug/L 05/20/1996 

GDIGW00304 4.9 J ug/L 08/2111996 

GDIGW00305 3.3 U ug/L 05/20/1999 

GDIGW00401a 10.0 = ug/L 04/21/1995 

GDIGW00402 19.2 = ug/L 12/13/1995 

GDIGW00403 22.1 = ug/L 05/2111996 

GDIGW00404 17.6 U uglL 08/2211996 

GDIGW00501 3.2 U ug/L 04/2511995 

GDIGW00502 5.0 U ug/L 12114/1995 

GDIGW00503 2.5 U ug/L 05/20/1996 

GDIGW00504 2.5 U uglL 08/19/1996 

GDIGW00601 3.2 U uglL 04/25/1995 

GDIGW00602 5.0 U ug/L 1210811995 

GDIGW00603 4.8 J ug/L 05/17/1996 

GDIGW00604 5.8 J ug/L 08/20/1996 

GDIGW00701 3.2 U ug/L 05/01/1995 

GDIGW00702 5.0 U uglL 1211311995 

GDIGW00703 5.0 U ug/L 05/21/1996 

GDIGW00704 3.8 J ug/L 08/21/1996 

GDIGW00705 3.3 U ug/L 0411511998 

GDIGW00706 1.2 UJ uglL 08/1911998 

GDIGW00801a 3.2 U ug/L 05/0211995 

GDIGW00802 5.0 U ug/L 1211211995 

GDIGW00803 5.0 U ug/L 05/2211996 

GDIGW00804 2.5 U ug/L 08/2211996 



Appendix A-2a 

Arsenic Concentrations in Zone I Shallow Grid 
Wells 

CNC, Zone I 

Date 
SamplelD Result Units Collected 

GDIGW00805 9.0 J ug/L 04/14/1998 

GDIGW00806 6.5 J ug/L 08/20/1998 

GDIGW00807 3.4 J uglL OS/24/1999 

GDIGW00901 25.9 = uglL 05/0211995 

GDIGW00902 31.0 = ug/L 12111/1995 

GDIGW00903 18.2 = ug/L 05/30/1996 

GDIGW00904 23.0 = ug/L 08/23/1996 

GDIGW01001a 3.2 U uglL 05/0211995 

GDIGW01002 5.0 U uglL 12111/1995 

GDIGW01003 5.1 J ug/L 05/31/1996 

GDIGW01004 8.5 U ug/L 08/26/1996 

GDIGW01101 16.1 = ug/L 05/19/1995 

GDIGW01102 5.0 U ug/L 12114/1995 

GDIGW01103 5.0 U ug/L OS/23/1996 

GDIGW01104 3.7 U uglL 08/2911996 

GDIGW01201e 3.2 U ug/L 05/15/1995 

GDIGW01202a 5.0 U ug/L 1211211995 

GDIGW01203 5.0 U ug/L OS/29/1996 

GDIGW01204 2.5 U uglL 08/30/1996 

GDIGW01301 9.7 J uglL 04/26/1995 

GDIGW01302 12.0 = ug/L 12106/1995 

GDIGW01303 19.0 = uglL OS/28/1996 

GDIGW01304 23.8 = uglL 09/04/1996 

GDIGW01306 23.9 = ug/L 08/20/1998 

GDIGW01401 3.2 U ug/L OS/2211995 

GDIGW01402 12.4 = uglL 01/15/1996 

GDIGW01403 11.1 = ug/L OS/2411996 

GDIGW01404 6.1 U ug/L 09/0911996 

GDIGW01501 3.2 U ug/L OS/23/1995 

GDIGW01502 5.0 U ug/L 12115/1995 

GDIGW01503 5.0 U ug/L OS/23/1996 

GDIGW01504 2.5 U ug/L 08/23/1996 

GDIGW01601 3.2 U ug/L OS/24/1995 

GDIGW01602 5.0 U ug/L 12106/1995 

- GDIGW01603 5.0 U uglL 05/28/1996 



Appendix A-2b 
,'~' Arsenic Concentrations in Zone I Deep Grid Wells 

CNC, Zone I 

Sample 10 Result Units 
Date 

Collected 

GDIGW01D01 3.2 U ug/L OS/2311995 
GDIGW01D02 5.0 U ug/L 12113/1995 
GDIGW01D03 5.0 U ug/L 05/15/1996 
GDIGW01D04 2.6 J ug/L 08/1911996 

GDIGW02D01 3.2 U ug/L OS/23/1995 
GDIGW02D02 5.0 U ug/L 1211211995 
GDIGW02D03 2.5 U ug/L OS/20/1996 
GDIGW02D04 2.5 U ug/L 08/20/1996 
GDIGW03D01 b 3.2 U ug/L 06/09/1995 
GDIGW03D02 5.0 U ug/L 12115/1995 
GDIGW03D03 5.0 U ug/L OS/2311996 
GDIGW03D04 3.3 J ug/L 08/21/1996 
GDIGW03D05 3.3 U ug/L OS/20/1999 
GDIGW04D01 3.2 U ug/L 06/06/1995 
GDIGW04D02 5.0 U ug/L 12115/1995 
GDIGW04D03 6.0 J ug/L OS/23/1996 
GDIGW04D04 6.3 U ug/L 08/2211996 
GDIGW05D01 3.2 U ug/L OS/24/1995 
GDIGW05D02 5.0 U ug/L 12/08/1995 
GDIGW05D03 2.5 U ug/L OS/2011996 
GDIGW05D04 2.5 U ug/L 08/19/1996 
GDIGW06D01 3.2 U ug/L OS/24/1995 
GDIGW06D02 5.0 U ug/L 1210811995 
GDIGW06D03 3.5 J ug/L 05/16/1996 
GDIGW06D04 2.5 U ug/L 08/20/1996 

GDIGW07D01b 3.2 U ug/L OS/2511995 
GDIGW07D02 5.2 J ug/L 12113/1995 
GDIGW07D03 5.0 U ug/L OS/21/1996 
GDIGW07D04 2.5 U ug/L 08/21/1996 
GDIGW07D05 7.4 J ug/L 04/1511998 
GDIGW07D06 2.1 J ug/L 08/19/1998 
GDIGW08D01 3.2 U ug/L OS/25/1995 
GDIGW08D02 5.0 U ug/L 12/1211995 
GDIGW08D03 5.0 U ug/L OS/2211996 
GDIGW08D04 3.4 U ug/L 08/2211996 
GDIGW08D05 3.3 U ug/L 04/14/1998 
GDIGW08D06 0.9 U ug/L 08/20/1998 
GDIGW08D07 3.3 U ug/L OS/24/1999 
GDIGW09D01a 3.2 U ug/L 06/09/1995 
GDIGW09D02 5.0 U ug/L 12111/1995 
GDIGW09D03 5.0 U ug/L 05/30/1996 
GDIGW09D04 2.5 U ug/L 08/23/1996 
GDIGW10D01 3.2 U ug/L 06/01/1995 
GDIGW10D02 7.2 J ug/L 12111/1995 
GDIGW10D03 5.0 U ug/L 05/31/1996 
GDIGW10D04 5.7 U ug/L 08/26/1996 



Appendix A-2b 
Arsenic Concentrations in Zone I Deep Grid Wells 

"""",,,,." CNC, Zone I 

Date 
SamplelD Result Units Collected 

GDIGW11D01 3.2 U ug/L 06/07/1995 
GDIGW11D02 5.0 U uglL 12/15/1995 
GDIGW11D03 5.2 J ug/L 05/24/1996 
GDIGW11D04 5.7 U uglL 08/3011996 

GDIGW12D01 3.2 U ug/L 06/09/1995 
GDIGW12D02b 5.0 U ug/L 1211211995 
GDIGW12D03 5.0 U ug/L 05/29/1996 
GDIGW12D04 2.5 U uglL 08/3011996 

GDIGW13D01 3.2 U ug/L 06/0211995 
GDIGW13D02 5.0 U ug/L 12106/1995 
GDIGW13D03 6.5 J uglL 05/28/1996 
GDIGW13D04 2.5 U ug/L 09/0411996 
GDIGW13D06 2.4 J ug/L 08/20/1998 

GDIGW14D01 3.2 U ug/L 06/07/1995 
GDIGW14D02 5.0 U ug/L 12115/1995 
GDIGW14D03 5.0 U ug/L 05/29/1996 
GDIGW14D04 2.5 U ug/L 09/10/1996 

GDIGW15D01 3.2 U ug/L 05/23/1995 
GDIGW15D02 5.0 U uglL 12115/1995 
GDIGW15D03 5.0 U ug/L 05/2411996 
GDIGW15D04 2.5 U uglL 08/23/1996 

GDIGW16D01 3.2 U ug/L 05/24/1995 
GDIGW16D02 5.0 U uglL 12106/1995 
GDIGW16D03 5.0 U ug/L 05/28/1996 
GDIGW16D04 2.5 U ug/L 08/26/1996 

GDIGW17D01 3.2 U ug/L 05/23/1995 
GDIGW17D02 5.0 U ug/L 12105/1995 
GDIGW17D03 5.0 U ug/L 05/29/1996 
GDIGW17D04 24.8 J uglL 08/27/1996 
GDIGW17DF5 2.9 U ug/L 01/18/1999 
GDIGW17DU5 2.9 U uglL 01/18/1999 
GDIGW18D01a 3.2 U ug/L 06/09/1995 
GDIGW18D02 5.0 U ug/L 12106/1995 
GDIGW18D03 5.0 U uglL 05/29/1996 
GDIGW18D04 4.7 U ug/l 08/2911996 
GDIGW18DF5 2.9 U ug/L 01/18/1999 
GDIGW18DU5 2.9 U ug/L 01/18/1999 
GDIGW19D01 14.2 = uglL 06/01/1995 
GDIGW19D02 13.3 = ug/L 12113/1995 
GDIGW19D03 11.9 = uglL 05/30/1996 
GDIGW19D04 8.4 U ug/L 08/28/1996 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone I 
TO: 

FROII: 

DATE: 

Kris Garcia/CH2M HILL/ ATL 

Herb Kelly/CH2M HILL/GNA 

October 16,2001 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at AOC 681 in Zone I, on September 26, 200l. 

The specific samples and analytical fractions reviewed are summarized below in Table l. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/ quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia for the analysis of Polyaromatic Hydrocarbons following SW-846 8270 
methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the twlKligit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment A lists the changes in data qualifiers, due to the validation process. 



DATA OUAUTY EVAlUATION SUMMARY 

The following primary flags were used to qualify the data: 

[= I Detected. The analyte was analyzed for and detected at the concentration shown. 

UI Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[UI Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UTI Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[RI Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BO 
BS 
CC 
OL 
FD 
HT 
IB 
IC 
IS 
LO 
LR 
MD 
MS 
OT 
PO 
PS 
RE 
SO 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's ~]'s) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 

2 
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Organic Parameters 

Quality Control Review 
The following list represents the QA/QI:. measures that are typically reviewed during the 
data quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - A laboratory method blank and one equipment blank sample were 
provided for this project. Blank samples enable the reviewer to determine if an analyte 
may be attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Matrix Spike/Matrlx Spike Duplicate (MSIMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing cah'bration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

4 



DATA QUAlITY EVAlUATION SUMMARY 

Polyaromatic Hydrocarbons (PAHs) Analyses 
The QA/Q<:- parameters for the PAH analyses for all of the samples were within acceptable 
control limits, except as noted below. 

Blanks 
All equipment and method blanks were free of contamination, except as noted below. 

• Naphthalene was detected in the equipment blank at a concentration of 0.25 ug/L. 
However, it was not detected in any field samples, therefore no flags were applied. 

Recoveries - Surrogate, MSIMSD and LCSlLCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS) and Laboratory Control Duplicate Sample (LCSD) recoveries were within 
acceptable quality control limits, except as noted below. 

• The recoveries for the surrogate Terphenyl-d14 in the original analysis and re-analysis of 
16342-2 were slightly below Q<:-limits of 30 percent, at 28 and 26 percent respectively. 
This sample was analyzed at a dilution, therefore no flags were applied due to the low 
recoveries. 

• The MS and MSD samples reflected poor recoveries due to the concentration of the 
spiked compounds in the native sample. Due to the high concentration in the native 
sample, and because he recoveries in the LCS were acceptable, no flags were applied. 

Internal Standard Area 
All internal standard areas were within Q<:-limits except as noted below. 

• Internal standard Perylene-d12 was above Q<:-limits in samples 16342-1 and 16342-2. 
The samples were re-analyzed with similar results, therefore the results from the 
original analyses were used and the results from the re-analyses were rejected. The 
detected compounds associated with Perylene-d12 were qualified T as estimated. Since 
the internal standards were high, the non-detected compounds were not qualified. 

Field Duplicate Samples 
The Relative Percent Differences (RPDs) for some of the compounds in the Native/Field 
Duplicate Sample set 16342-3/16342-4, were outside acceptable Q<:-limits. Flags are not 
typically applied to results based upon Duplicate RPD values only, but in conjunction with 
other Q<:- parameters such as surrogate recoveries, internal standard areas, etc. In addition, 
non-homogeneity in soil matrices is often the reason for poor precision between the native 
sample and it's field duplicate. No flags were applied to the results based upon the Field 
Duplicate RPD results. 



DATA QUAUTY EVAlUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of site AOC 681 in 
Zone I at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has 
been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as discussed above. However, the validation 
review demonstrated that the analytical systems were generally in control and the data 
results can be used in the decision making process. 
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SeYem Trent Laboratories, Inc::. 
~102 laRoche Ave. 
SaVII",*" GA 31404 

Tel 912-364-7858 
Fax 912-352.0165 
www.stl-lnc.com 

FACSIMILE MESSAGE 

To: Herb KeBylKris Garcia From: MiCheDe OWens 

Company: CH2M Oat.: October 3, 2001 

Fax': 352-271-4811m~04.,g163 II of Pages: I 1-

Me&Sage: 

HerblKrls, 

Here are the reeul1a for the Low-Level PAHs from ZOne I AOe 881. Samples S116342-1 end 
-2 were reanalyzed due to fallinl/internal .tandards (IS _re high). R_nalysls confirmed 
the original reeultll. Both analysis have been reported. Clilif you have any questions. 

Thank you, 

Michelle 
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5102 laRoche -. • _. OA ll~ • Tel: 912 354 7858 • Fox: 912 352 0165 • fo"NW,stH1c.aIm sn_ 

Hr. He ... b Kelly 
Clf21! Hill 
3011 8W Williston Road 
Gainasville, PL 32608-3928-

LOG BO, Sl-16342 
Received.: 28 8SP 01 
RepOrted, 03 OCT 01 

Client PO. NO.: 15~161.PI!.2A/(2211) 

Project: Charleston/CNCl2/ZORB I, ACe 681 
Sampled By. Client 

COd,,: 16'71103 
REPORT OF RESULTS Page 1 

DATS/ 
LOG NO SAllPLB DBSCRIPTION , SOLID OR SBl!ISOLID SAMPLIIS TIllIS 8JIII1'LBD 

GelSBOl1101 
681SB0120J. 
68:LSB01203 
68:LSB01203 

16342-1. 
163U-1.-RK 
163'2-2 
163U-2-RB 
16342-3 ~~~~~~~~~ _________ ____ 0 J _____________ -1a~~ 

09-26-01/1.4,30 CRC32 
09-26-01/14:30 CRC311 
09-26-01/1.':35 CNC32 
09-26-01/14:35 CRC32 3 
09-26-01/15,00 CNC32l~~ 
-------------------- ~ 

PARAIIBTBR 16342-1 163402-1-RS 

LoY LeVel PM (8270) 
llaphthalene, ug/kg dw 17U 17U 1.70 1'7tJ 77tJ 
Aceoaphthylene, ug/kg dw 170 170 170 170 110 
A<:eoaphthane, ug/kg dw 170 1.70 170 1.70 77U 
1I'11,1orena', ug/kljJdw 17tJ 17U 1.70 170 770 
pheaenthrene, ug/kg dw S • .!IJ 5.!lJ 17tJ 170 150 
Anth..-aoene, ug/kg dw 170 170 1'7'0 1'7'0 20J 
Fluaranthen.e, ug/kg d. 8.8J 8.5J 1'7'0 I1tJ 160 
Pyrena I uglkg dw llJ llJ 170 11tJ 620 
CIuy_na, ug/kg dw ISJ 14J 170 170 500 
Benze(a)anth..-acene, ug/kg dw S.3J 170 170 17U 320 
Benze (h) fluorantbene, ug/kg dw 8.6J 8.4J S.8J S.SJ 490 
Ben.a (k-) fluorantbene, ug/kg dw 4.9J 170 3.9J 1.70 420 
Benzc(a)pyrene, ug/kg dw 7.7J 5.0J 4.3J ".1J 370 
Indeno (1, 2 ,3 - cd) pyrene, ug/kg dw l.l.J 5.6J 4.8J 3.5J 420 
Dibenao(a,hlanthraoana, ug/kg dw 7.4J 170 1.70 1.70 1.30 
Bauza (g,h, ;')ptlryl.I!!I18, ug/kIjJ dw 1.3J B.4J 8.4J 8.3J 370 
Surrogate • o-Terphenyl 38 t 33 t 28 t 26 t 5:1 t 
Di1ution lI.ctor :I 2 2 2 10 

~-------------.---.~~------~- .. ~.~---- .. - -_ .. ------- ---------- --_ .. _ .. _--- ...... -------

STl Savannah Is iJ part 0( ~ Trent labonnories, ir'C. 
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MOlllRoche: Avenue • SMmah, GA 31404 .. Tft: 912 354 7858 • Fax:: 9)2 35.? 0)65 • WNW.~ 

Mr. Hem Kelly 
CH2M Hill 
3011 SW Willi8tan Road 
Gainesville. FL 3~608-3928 

LOG NO: S~-16342 

Re""ivad: 28 SIP 01 
Reported. 03 OCT 01 

Client PO. No.: 159l6l.PM.2A/(~211) 

Project: Charleaton/CNC3l/ZOlII! t, .IIOC 681 
Sampled By: Client 

Code: 16671103 
REPORT OF RESllLTS page 2 

SAllPU! DBSCRIPTION , SOLID OR 911KI90LID SAMPLES 

16342-1 6819B01201 
16342-1·RE 681SB01201 
16342-2 
16342-2-RB 
16342-3 

681880120] 
681SB0120l 
681SB01303 

-------~- .. -.------------.---
Prep Date 
Prep Time 
JIDalyaia Date 
ADal.yais Time 
Batch ID 
Cloek ID 
Quantitation Factor 

Percent Solid" 
________________ ••••••• w _____ 

16342-1 163'2-1-RE 
-- .... -.---- ------_.-- ... ---------

09.28.01 09.28.01 09.28.01 
13:30 13:30 13:30 

10.03.01 10.03.01 10.03.01 
09:19 10:35 09:U 
0928B 928! 0928! 

1D1003 11)1003 1D1oo3 
1 1 1 

78 79 
---------- ---------- --_ ...... _--

DA'I'E/ 
TIHB SAIIPLBD 

09-26-01/14:30 CNC32 
09-26-01/14:30 cac32 
09-~6-01/14:35 CNC32 
09-26-01/14:35 CBC32 
09-26-01/15:00 CKC32 

16342-3 ...... _.--- ----------
09.28.01 09.28.01 

13:30 13:30 
10.03.01 10.01.01 

11:51 14:38 
09288 09281 

1D1003 101001 
1 1 

87 .. _-_ ........ ----------
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Mr. Herb Kelly 
CH2H Hill 
3011 SW Williston Road 
Gainesvil~e. PL 32608-3928 

LOG NO: 51·16342 
Received: 28 SliP 01 
Reported: 03 OCT 01 

Client PO. No.: 159161.PM.2A/122111 

Project: Charl •• tan/CNC32/ZONB I, ACe 681 
SaEpled By: Client 

cod .. : 16471103 
RKI'ORT OF RlISULTS page 3 

DA'M/ 
LOG 1'10 SAMPLE DESCRIPTION , SOLID OR SBMISOLID SAMPLBS TIIIII SAMPLED 

16342-4 681001303 

PARlIMlITER 

Low Leve~ P.Al{ (8270) 
1Ila,phl:halene, ug/kg dW 
ACeIl8phthylelle, ug/kg dw 
ACenaphthene, ug/kg dw 
Fluorene, ug/kg dw 
Pbmnantbrene, U9!kg dw 
Anthracene, ug/kg dw 
Pluorantbene, ug/kg dw 
Pyrena, ug/kg dv 
Ch.-yeene, US/kg d" 
Benso lal ant:hraeene, ug/kg dw 
Ben.olblfluorantbane, ug/kg dw 
Ben&O (le) fluoranthene, ug/leg dw 
Ben&o(a)~ene, ug/kg dw 
Indal1O(l,2,3-cd)~ene, ug/kg dw 
Dibenzo la,h) anthracene, US/kg dw 
B6nzolg,h,ilperylene, us/kg dw 
SUrrogate - o-Terphanyl 
Dilution Factor 
Prep Date 
prep Time 
Analysi" Date 
Analysi" Time 
BatohID 
Cloak In 

Quantitation Factor 

09-26-01 

75U 
75U 
75U 
750 
50J 
750 
280 
220 
220 
100 
180 
180 
160 
170 
54J 
160 

4,8, 
10 

09_28_01 
13:30 

10.01. 01 
15:55 
09288 

1DI001 
1 

CIIC32 

_w_~ ______________________________________________ . ________ _ . ________ _________ _ 
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LOG NO 

16342-4 

Mr. Herb Kelly 
CH2M Hill 
3011 SW Williston Road 
Gainesville, FL 32608-392B 

LOG NO, Sl-16342 
Received: ~8 SBP 01 
Reporte~: 03 OCT 01 

Client PO. No.: 159161.PB.2A/(2211) 

Project: Charleston/CNC32/ZONB I, ACe 681 
Sampled By: Client 

Coda: 16471103 
RKPORT OF II.llSULTS Page 4 

DATEI 
SAIIPLR DIiSCRl:PTl:OIiI , SaLm OR 8BHl:SOLm SAMl'Lli:S 

681CB01303 09-26-01 CNC32 

--- .... _.- ---------------------.-----------~----.,----------- --------~---------.----
16342-4 

------------ •• _._._---------- ---------- .--_._._-- .-----P_.- ___________________ _ 

Percent Solida 89 
---------------------_._----- .------._ .. --------- .------_.- ---------- ---_._._--

STlSawlrnah is II P¥t d Severn Trent LaboratDrlc9, Inc. 
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Ilfr. Herb ICelly 
CiIlIH Hill 

LOG NO: Sl-16342 
Received: 28 SBP 01 
Reported: 03 OCT 01 

Client PO. No.: 159161.PM.2A/(2211) 
3011 SW Williston Road 
Gainesville, FL 32608-3928 

Project: Cbarleston/CI!IC32/ZONB I, NX 681 
Sampled 8y: Client 

Code: 16471103 
RlIPORT OF REStlLTS page 5 

LOG 1110 SAIIPLB DSSCRIPTION • LIOUID SAMPLBS SIXl6 

16342'5 6811iB012L1 09-26· 01/15: 30 C1!1C32 

Low Level PAR (8270) 
1II'aphthale ..... ug/l 
Aeeaaphtbylene. US/I 
AC:enaphthene. ug/l 
Fluorene. ugll 
Phmumthrene. ug/l 
lInthrao"ne. ug!l 
I'luoranthene. US/I 
Pyrene. ug/l 
Ch%yaene. ug/l 
!leuzo Ca) anthra........ ugll 
BIIIlZO (b) fluor_thane. US/I 
BIIIlEo(k)~luoranthene. ug/l 
8eqso(a)pyrene. ug/l 
IaaeGoCl.2. 3-od)pyran •• US/I 
DibenzoCa.hlanthraoana. US/I 
SanEo(g.h.i)perylene. ug/l 
SUrrogate - o-Terphenyl 
Dilution Factor 
Prep cate 
Prep Tillie 
ADalY1'is Date 
Jlnalysis Time 
Batch IO 
Cl.ock ID 
Quantitation Factor 

0.25 
0.2011 
0.2011 
0.2011 
0.2011 
0.20U 
0.20U 
0.2011 
0.20U 
0.20U 
0.20U 
0.20U 
0.20U 
0.2011 
0.20U 
0.20U 

70 , 
1 

10.01.01 
15:30 

10.03.01 
13:07 
100117 

ID1003 
1 

STls..._ IS 01*1 cI s.-..m Trent 1.0_ 10<. 
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Mr. Herb Kelly 
CII2!( Hill 
3011 SW Williston Road 
Gainesville, PL 32608-3928 

LOG NO: Sl-16342 
Received: 28 SEP 01 
Reported: 03 OCT 01 

Client PO. No.: 159161.PH.2A/(2211) 

project: Cher1eston/CNC32/ZOKB I, AOC 681 
Samp1.d By: CHlmt 

Code: 1(;471103 
RBPORT OF RBSl.lLTS page 6 

LOG 1110 

15342 -6 
16342-7 
UH2-8 
16342-9 
16342-10 

DNEB/ 
SAMPLB DIISCRIPTIOIII , QC RBPORT i'OR SOLID/SEllISOLIIl TIHB SAMPLED 

Hethoci Blilllk 
Lab Control Standard RalOUlt 
Lab Control StUld&rd. t Recovery 
LeS Acc:uraey Control Lilnit (till 
Spike lIInOUnt Added, LCS 

SOOt 

CNC32 
CllTC32 
CllTC32 
Cllt:32 
CllTC32 

PJlRAllETBR 163i2-6 16342-7 1630/02-8 16342-9 16342-10 

Lew Level PAR (8270) 
1IIepl!1:moJ._, ug /kg c1w 
.~naphtltylene, ug/kg clw 
Acenaphthene, ug/kg elv 
Fluorene, ug/kg dw 
Ph ........ throm., ug/kg elw 
Anthracene, ug/kg dw 
Fluoranthene, ug/k!! c1w 
Pyrene, ug/k9' elw 
Chry.ene, U9" Ikg dw 
BmlZO (alllDthraclPle, 1.I9'/~ dw 
BmIlIo (bl fluorenthene, "'l/kg d_ 
Benso(k)fluorenthene, ug/k9' dw 
Benzo(alpyrene, u9'/k9' dw 
I:ndenoC1,2.,3-cd)py.re:ulI!!I, UV/kg dw 
Ilibenzo (a, hl.anthraoene, ug/kg dw 
Benzo(g,h,ilperylene, ug/kg dw 
Surrogate - o-Terphenyl 
Dil \Ictal Factor 

~.70' 

6.7t1 
6.70 
6.70 
6.70' 
~.7U 

6.7t1 
6.70 
6.70' 
6.70 
6.7U 
'.m 
6.70 
6.70 
6.70 
6.70 
ut 

1 

31 

31 
30 

37 

36 
1 

<I' t 25-131 t 

46 lie 18-123 t 
45 t 27-151 It 

S5 t 10-133 t 

51 t 41-142 t 

STl Savaftnah IS • DIrt of ~ Trent 1..tbaraIades, Int. 

67 

67 
67 

67 

67 

1 
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LOG NO: S1·16342 
Received: 28 SSP 01 
Reported: 03 OCT 01 

Client PO. No.: 159l61.PM.2A/(2211) 

project: Charlacton/CNC32/ZONE I, ACe 681 
S""I'led By: Client 

Code: 16t71l0l 
REPORT Ot> RESULTS page 7 

LOG NO 

1.63.~-6 

163012-7 
16342-8 
1U42-9 
16342-10 

DATB/ 
SilNPLB DlISCRIPTIC411 , QC REPOR.T FOR SOLID/SEMISOLID TIKB SA!IPLBD 

lIfethod Blank 
Lab Control StaDdard Result 
Lab Coatrol Standard t Recovery 
LCS .lI.ccuracy control Lim!." (tR) 
Spike .AInOunt Added, LeS 

SDG!! 

CHC32 
CHC32 
CHe32 
CHC32 
CHe32 

PARAMIlTI!R 16342-6 16342-7 16342-9 16342-9 16342·10 

prep Date 
Prep Time 
Analysis Date 
Analysis Time 
Batell ID 
Cloclt ID 
Quantitatian Factor 

------- .. --
09.28.01 

13:30 
10.01.01 

12:55 
0928!! 

1DI001 
1 

----------

.. ---------
09.28.01 

13:30 
10.01.01 

13:21 
0928!! 

1DlO01 
1 

-------- .... 

----------
09.28.01 

13:30 
10.01.01 

13:21 
0928B 

1DlOOl 
1 

_ ........ - ...... 

09.28.01 
13:30 

10.01.01 
13:21 
09281 

lDl001 
1 
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1I!r. Herb lI:elly 
CH2H Hill 
3011 SW willistOQ Road 
Gainesville, FL 32608·3928 

LOG NO: 81-16342 
Received: 28 S~P 01 
Reported, 03 OCT 01 

Client PO. Ho.: 159161.PM.2A/(2211) 

Project: Charlestoo/CllC32/ZONE I, 1IIX 681 
S8IIq)1ad By: Client 

Code: 16471103 
RBPORT OF RBSULTS page 8 

LOG NO 
OATH/ 

S.l\MPLE Dll:SClUPTZOH , QC RBPORT FOR SOLID/SIIID:SOl.ID 'l'DS S.l\MPLIID 

16342-11 Reporting Limit (RL) CNC32 
163'2-12 Method Detection Limit (MOL) CNC32 

pJllUlllBTER 16342-11 163"2-12 

Law Level PAIl (8270) 
If<IphthallUl., ug/k!1 
AcetWphtbylene, ug/kg 
Aoeaapbthene, ug/kg 
Fluorene, ug/kg 
Phenantbrana, ug/kg 
Anthracene, ug/kg 
Fluorantbene, ug/kg 
PyrenA!, ug/kg 
ChryBane, ug/kg 
BenEo (A) antbracena, ug /kg 
BenKo (b) rluorantbana, ug/k!1 
8eD&O(k)~luorantbaaa, ug/kg 
!leazo (a) pyrena, ug/kg 
Indeno (1, 2, 3 - cd) pyren", ug /kg 
Dihenzo(a,h)antbracenoo, ug/kg 
Banzo (g,h, i)peryl_, ug/kg 
Quaneieation Pactor 

6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
G.7 
6.7 
6.7 
6.7 
6.7 
6.7 

1 

1.0 
1.2 
1.5 
1.1 
1.2 
1.2 
1.S 
1.7 
2.1 
1.5 
1.5 
1.5 
1.2 
1.0 

1." 
1.3 

-----.-._------- .. _---------- ---------- ---------- ---------- ---------- ---_.-----

STl SMnnah Is a pari of SOYem Trent~. K.. 
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Mr. Herb ~lll' 
ClI2H Hill 

SEVERN TRENT 

3011 SW Williston Roa~ 
Gainesville, ~ 32608-3928 

9123520165 P.10V12· 

LOG NO: Sl-16342 
Received: 28 SBP 01 
Reported: 03 OCT 01 

Client PO. No.: 159161.PK.2A/Il211) 

project: Charleston/CRC3l/ZONE I, AOC 681 
Sampled By: Client 

Code: 16471103 
REPORT OF RESULTS P4g& 9 

DA'I:'rI./ 
LOG NO IWIPLB m;:SCRIPTIOIi , QC RBPORT FOR Ll:QOtD SAHPLIS TIIIB SAliIPLBD 

16342-13 
16U2-14 
16342-15 
16342-16 
16342-17 

Hethocl Blank 
Lab Control Standard Result 
Lab Control StaDllard " ReCOVt!lry 
LCS Accuracy Control Limit ItR) 
Spike AIaount Added, LCS/LCSD 

16342-13 163402 -14 

-----.---- ----------
Low Level PJIH (8270) 
Naphthalene, uS/l 
Acenaphthylene, ug/l 
Acenaphthene, us/l 
Fluorene, ug/l 
Phomanthrene, ug/l 
Anthracene, uS/l 
FluoX"anthene, ug/l 
Pyrene, ugh 
Chryaene, us/l 
Benzo lal anthracene, us/I 
Benzo(b)fluoranthene, ug/l 
Banzo(k)tluoranthana, ug/1 
Benzo(a)pyrene, US/I 
%~11,2,3-C<»pyrene, uS/1 
DibenzoCa,h)anthracene, ug/l 
BenllO (g,h, i) perylene, ug-/1 
Surrogate - o-Terphenyl 
Dilution Pactor 

0.20U 
0.20U 
O.lOU 
0.20U 
O.lOU 
0.20U 
0.20U 
0.20U 
0.20U 
0.2011 
0.20U 
0.20U 
0.20U 
0.20U 
0.20U 
0.20U 

70 t 
1 

----------

1.4 

1.5 
1.5 

1.S 

1.5 

1.3 
1 

----------

16342-15 
------ ... _-

10 t 

75 t 
15 t 

75 t 

7S .. 

65 t 
1 .- .. _-- .. _--

STL Sawmah III DOr1 ofScw:m Trail ~.Inc, 

16342-16 

----------
41-130 t 

36-121 t 
50-124 " 

31-139 t 

45-120 t 

30-130 .. 
----------

OlC32 
01C32 
01C32 
CNC32 
CNC32 

16342-17 

----------
2.0 

2.0 
2.0 

2.0 

2.0 

1 

-------- .... 
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Hr. Herb Kelly 
CH2K Hill 
3011 SW Wi11i8~on Road 
G~De.ville, FL 32608-3928 

LOG NO: 91-16342 
Received: 28 SB~ 01 
Repo~ted: 03 OCT 01 

Client PO. No.: 1S9161.PM.2A/(2211) 

project: Charle.~0D/CIIIC32/ZOl'll! t, J\OC 691 
Sampled By: Clian~ 

Code: 16'71103 
REPORT OF RESllLTS Palla 10 

PATEl 
SAIIPLB DIISCRIPTION , QC RBPORT PaR LIQUJ:D SAllPLBS TIIdB SlIHPLI!D SDGlI 

16342-13 MethOd Blank CHel2 
16362-14 Lab Control Standard Result CRC32 
16342-15 Lab Cont:rel Standard," RaOOWlry ClllC32 
16342-1(; LCS Accw:acy Cem.~rol LiIII!t (tRI CHC32 
16342-17 Spike Amount Added, LCS/LCSO CRe32 

PARAIdB'rlI:R 
---_.------------------------ ----------
Prep D"te 10.01.01 
Prep Ti .... 15:30 
JlDalyaia Date 10.03.01 
AIlAlyaia Tillie 10:10 
Batch m 1001F 
Clock 10 101003 
Quantitatiem. Factor 1 

----------------------------- ___ .M _____ 

---------,. 
10.01.01 

15:30 
10.03.0l. 

12:16 
loon 

1D1003 
1 

............. ' .. 

----------
10.01.01 

15:30 
10.03.01 

12:l.6 
loon 

lIll003 
1 

....... -----

10.01.01 
15:30 

10.03.01 
12:16 
1001F 

101003 
1 

'!'he.e t .... t rasul te _et all the requirements of lIIBLAC. All questions 
regarding this test report should be direoted to the BTL Project ~er 
who signed this teat report. 
SIr-846 , TeBt IfetbodB fOr BValuating Solid IraB~". Third Bdition, 
September 1986, and Update .. x, II, XIA, XIB, and XlI. 

sn. Scwannah k; • part of ScYcm Trent UborIbie5. Inc. 
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I!'x'. llerb Kelly 
CH2K Hill 
lOll SW Williston Road 
Gainesville, FL 32608-3928 

LOG NO: 51-163&2 
Receivad: 28 SliP 01 
Reported: 03 OCT 01 

Client PO. NO.: l59161.PM.lA/(221l) 

Project: Charleseon/CNC32/ZONB x, ACe 681 
Sampled By: Client 

COda: 16&71103 
UPORT OF USUI.TS P-.ge 11 

DATIi/ 
SJlMPLB DBSCRXPTION , QC UPOIlT FOR LIQUID SllKPLBS TDIB SllKPLBD SDG# 

16342-18 Reporting Limit (IlL) CNC32 
16342-19 KethOO Det.ction Limit (MOL) CNC32 
______________________ ~ ____________ ._~ ___________ • ___________ ••• __________ 4 _______ _ 

PARAHIiTIiR 16342-18 16342-19 

LoW Level PAH (8270) 
IlaphCbalene, ug/l 
Adenaphtbylene, ug/l 
Acenaphthene, ug/l 
Fluorene, ug /1 
Phenanthrene, ug/l 
JIslthraoene, ug/l 
Fluoxanthene, ug/l 
Pyrane, ug/l 
Chrysene, ug/l 
iIenIIO (a) anthraoene, ug/l 
Benzo(b)fluoranthene, ug/l 
Benzo (k) fluoxanthene, ug/l 
BenEo(a)pyrene, u9/l 
Ia4eno(1, 2, 3-cd)pyrene, ug/l 
Dibenzo(o.,h) anthracene, ug/l 
Benso(g.h,i)perylene, ug/l 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.07l 
0.074 
0.088 
0.087 
0.089 
0.076 
0.054 
0.089 
0.059 
0.042 
0.057 
0.057 
0.OS7 
0.066 
0.054 
0.056 

---------- ----_. __ .. - ----------
These test results JDeet _11 the reCl'liranent& of NK~. All questions 
regarding this test report should be diracee4 to the STL Project Manager 
who signed this eest .-..port. 
SW-8.6, Test Methods for Evaluating So1id waftee, Third Bdieion, 
September 1986, and Opdatas t, II, IrA, lIS. and III. 

Miohete0Wen8, Project Manager 

TOTAL P.12 
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Table C-l 
UCL 95% Calculation for Arsenic in Surface Soil 
eMS Work Plan, AOC 685, Zone I 

Arsenic 

Sample 10 Result Qualifier Statistics 
(mglkg) 

1685SBOOl 20.7 J 
1685SB002 11.8 J N 37 
1685SB003 15.5 J Detects 36 

1685SB004 11.2 J FOD 97% 

1685SB005 6.2 J Mean of Detect 11.9 

1685SB006 14.8 J Min of Detect 5.50 
1685SB007 10 = Max of Detect 30 

1685SB008 9.6 = 
1685SB008 2.7 U Mean (arithmetic) 11.7 

1685SB009 7.1 = Mean (geometric) 10.4 

1685SB010 10.9 J 
1685SB011 6.8 J UCL95 Normal 13.1 
1685SB012 5.5 J UCL95 Lognormal 14.1 
1685SB013 7.8 J UCL95 Non '0'mllE!ft~ . .. Pf,lf .................. I:M 
1685SB014 5.9 J 
1685SB015 5.8 J 
1685SB016 10.4 = Population is best described as: Non-parametric 

1685SB017 14.6 = DOES NOT FIT NORMAL OR LOGNORMAL 

1685SB018 13.1 = DISTRIBUTION 

1685SB019 5.5 = Industrial RBC 3.8 
1685SB020 10.1 = Residential RBC 0.43 
1685SB021 14 = SSL 14.5 
1685SB022 18.5 = Zone I Surface Soil Bkg 21.6 
1685SB023 12.9 = Nonparametric UCL95% = 12.9 
1685SB024 10.4 = 
1685SB025 11.8 = 
1685SB026 20.7 = 
1685SB027 9.1 = 
1685SB028 10.3 = 
1685SB029 30.3 = 
1685SB030 10.6 = 
1685SB031 15.1 = 
1685SB032 12.1 = 
1685SB033 14.4 = 
1685SB034 14.4 = 
1685SB035 12.4 = 
1685SB036 8.2 = 



Table C-2a 
UCL95% Calculation for Arsenic in Surface Soil 
CMS Work Plan, AOCs 6891690, Zone I 

Sample Arsenic Qualifier Statistics 
Result 

(mglkg) 

16908BOOl 7.5 J 8amples 39 
16908B002 26.3 = Detects 37 
16908B003 1.7 = FOD 1 
16908B004 11.2 = Mean of Detect 7.0 
16908B005 5.8 = Min of Detect 1.3 
16908B006 2.1 = Max of Detect 28.7 
16908B007 2.2 = 
16908B008 4.7 = Mean (arithmetic) 6.6 
16908B009 3.6 = Mean (geometric) 4.43 
16908B010 7.4 = 
16908BOll 6.7 J UCL95 Normal 8.2 
16908B012 9.8 J UCL95 Lognormal 11.6 
16908B013 9.2 J UC[95 Nonparametric 7.5 
16908B014 6.4 J 
16908B015 8.6 J Population is best described 

as: Nonparametric 
16908B016 1.9 J 
16908B017 3.6 J Industrial RBC 3.8 
16908B018 10.7 J Residential RBC 0.43 
16908B019 1.3 J 88L 14.5 
16908B020 11.8 J Zone I 8urface 80il Bkg 21.6 
16908B021 6.7 J Nonparametric UCL95% = 7.5 
16908B022 0.37 U 
16908B023 7.9 = 
16908B024 0.37 U 
16908B025 2.6 J 
16908B026 5.5 = 
16908B027 8.2 = 
16908B028 7 J 
16908B029 28.7 J 
16908B030 5.3 J 
16908B034 10 = 
16908B035 7.5 = 
16908B036 10.9 = 
16908B037 3.4 = 
16908B038 1.5 = 
16908B039 1.5 = 
16908B040 3.7 = 
16908B041 2.3 = 
16908B042 2.8 



Table C·2b 
UCL95% Calculation for Chromium in Surface Soil 
CMS Work Plan, AOCs 689/690, Zone I 

Chromium 

Sample Result Qualifier Statistical Summary 
(mglkg) 

169086001 22.5 = 8amples 39 
169086002 18 = Detects 39 
169086003 7.7 = FOD 1 
169086004 25.7 = Mean of Detect 33.1 
16908B005 132 = Min of Detect 4.1 
16908B006 21.2 = Max of Detect 132.0 

16908B007 9.5 = 
16908B008 11.9 = Mean (arithmetic) 33.1 
16908B009 66.2 = Mean (geometric) 25.09 

16908B010 48 = 
16908B011 36.4 J UCL95 Normal 40.8 
16908B012 19.7 J I:.)Cl95Lognorm;:l1 )4~:3 
16908B013 55.9 J UCL95 Nonparametric 33.4 

16908B014 31.4 J 
16908B015 33 J Population is best described as: 

LOGNORMAL 
16908B016 131 J 
169086017 33.4 J 
16908B018 29.4 J Industrial R6C 310,000 
16908B019 42.7 J Residential R6C 12,000 
16908B020 26.5 J 88L NA 
16908B021 19.3 J Zone I 8urface 80il Bkg 41 
16908B022 6.5 = Nonparametric UCL95% = 43.3 
16908B023 21.8 = 
16908B024 4.1 = 
16908B025 10.3 J 
16908B026 57.6 = 
16908B027 38.1 = 
16908B028 27.6 J 
16908B029 19.3 J 
169088030 21.2 J 
169088034 58.7 = 
169086035 45.4 = 
169086036 43.7 J 
169088037 10 J 
16908B038 14.3 J 
16908B039 13.9 J 
16908B040 28.3 J 
169086041 10.4 = 
16908B042 40 = 
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General Comments 

Response to EPA Comments on the 
Corrective Measures Study Work Plan - Zone I 

Charleston Naval Complex 
North Charleston, South Carolina 

Dated February 2002 

The recommendations of the CMS Work Plan appear to be appropriate based upon the data 
presented. The CMS Work Plan appears to be complete with the exceptions noted in the Specific 
Comments below. 

CH2M-.Jones Response: Thank you, we concur.. 

Specific Comments 

1. Section 1, Figure 1-2. The figure shows the locations of several Areas of Concern (AOC) 
that are not mentioned in the CMS Work Plan (AOC 711, AOC 715, and AOC 718). Please 
provide information about these AOC or why they are not included in the report. 

CH2M-Jones Response: 
AOCs 711, 715, and 718 are oil/water separators (OWSs) that were identified by 
SCDHEC in late 2001. Due to their recent identification, they have not yet been 
evaluated under the RFI process, but Confirmatory Sampling and Investigation 
reports are in progress for each one. The sites were included on the figure to indicate 
their presence. The text in Section 1.0 of the CMS Work Plan will be revised to reflect 
the current status of these three AOCs. The AOCs and SWMUs addressed in the Zone 
I CMS Work Plan (other than the OWSs AOCs) can be evaluated separately and 
closed out independently of these OWS AOCs. 

2. Section 4, Table 4-4. The naphthalene concentration at Sample Station I677SBOO9 is listed 
as 5.9 milligrams per kilogram (mglKg) which exceeds the Soil Screening Level (SSL) of 
4 rnglKg. This constituent is not addressed in the chemicals of concern (COC) discussions 
for AOC 677. Please address why naphthalene was not considered a COc. 

CH2M-Jones Response: 
The SSL value for naphthalene reported in Table 4-4 (and Table 4-3) was listed as 
4 mg/kg, which is the SSLfor a DAF=1. This compound should have been included 
in the discussion of COPCs presented in Section 4.3.2.1 of the CMS Work Plan. 
Based on review afthe naphthalene dnta at AOCs 67516761677 (Tables 4-3 and 4-4), 
it appears that naphthalene was detected in only one of the nine subsurface soil 
samples, which is also the single exceedence of the SSL (DAF=l) at 1677SB009. 
Naphthalene was not detected in the surface sample collected from the same location 
(0.75U mg/kg in sample 1677SB00901.) 

Naphthalene was detected at 1 ug/L in two groundwater samples collected during the 
first and third sampling events at s.hallow monitoring well 1675GW002. This well is 



located cross-gradient from boring 1687SB009 and thus is not likely to have been 
impacted by this boring (See Figure 4-1 for sampling locations). Naphthalene was 
not detected in either groundwater sample collected during the second or fourth 
sampling events. 

No other naphthalene detections in groundwater were identified at the site, 
indicating that naphthalene is not leaching from site soils into groundwater. 

1he average surface soil concentration of naphthalene is 0.47 mglkg and its average 
subsurface soil concentration is 1.1 mglkg, well below the generic SSL of 4 mglkg 
(DAF = 10). Thus the amount of naphthalene in soils at the site does not present a 
significant leaching hazard. Based on these considerations, naphthalene should not 
be considered a COC at AOCs 676/676/677. The text in Section 4.3.2.1 of the CMS 
Work Plan will be revised to include this information. 

3. Section 5.3.1.2, Page 5-4. There is a typographic error in the endrin RBC that should be 
corrected prior to finalizing the document. 

4. 

CH2M-Jones Response: 
The text will be corrected accordingly. The correct value for the endrin residential 
RBC is 2,300 uglkg (HI = 0.1) or 23,000 (HI = 1). 

Section 6.3.2.1, Page 6-6. The report states that 1,2-dichloroethene was detected in surface 
and subsurface soil in the same boring at concentrations greater that the SSL. Since 1,2-
dichloroethene was not detected in groundwater at a co-located well and the concentrations 
are only slightly above the SSL, the report concludes that 1,2-dichloroethene is not a COCo 
However, the nearest soil sample is approximately 50 feet from the detection location. 
Additional soil sampling may be required to adequately determine that 1,2-dichloroethene 
is not present at concentrations of concern. 

CH2M-Jones Response: 
CH2M-Jones proposes to resample surface (0-1 ft bls) and subsurface (3 -5 ft bls) 
soil at the location adjacent to well 1680GW004 and analyze the samples for VOCs 
to assess current soil conditions. In addition, surface and subsurface soil samples 
will be collected at three locations approximately 20 feet from 1680GWOO4. One soil 
sampling location will be upgradient of the well and two will be downgradient. 
Attachment I is a figure that shows the specific proposed sampling locations. 

After collection and analysis of these samples, a CMS Work Plan addendum for AOC 
680 will be prepared. The results will be evaluated to assess whether VOCs in 
surface or subsurface soil should be considered COCs. JfVOCs are determined to 
be COCs at the site. a pathway forward for additional activities. which may include 
more sailor groundwater sampling. will be developed. after consultation with EPA. 

5. Section 7.2, Page 7-4. On Line 11. BEQs are listed as a COC for subsurface soil. However, 
on lines 21 and 22 it is indicated that no COCs were identified in subsurface soil. Please 
correct this discrepancy. 

''',""", 



CH2M-Jones Response: 
BEQs were identified as COCs for soils in the RFI Report (Ensafe, 1999), not 
specific to interval. The text in Section 7. 2.4. 2 will be revised to include BEQs in 
subsurface soil as a COC at AOC 681. 

6. Section 9.3.3.1, Page 9-6. The report indicates that when well I687GWOO2 was re-sampled 
in 1999, the concentration of arsenic had decreased to 26.7 micrograms per liter (ugIL). 
However, this result could not be located on the tables provided. Please provide this data, 
since it is used to conclude that arsenic in groundwater at AOC 687 is not a COCo Please 
provide a description of the sampling technique, since this can significantly impact inorganic 
compound results. For example were low flow purging/sampling techniques used in more 
recent sampling events? 

CH2M-Jones Response: 
The arsenic data for 1999 were inadvertently omittedfrom Table 9-10. The table will 
be revised to include the 1999 arsenic results. 

Regarding the low jlow purge and sampling techniques, we have enclosed copies of 
several groundwater sampling fonns for the sampling perfonned dates of 1/16/96, 
6/4/96, and 9/10/96 (see Attachment 2). These fonns show that the groundwater 
purgejlow rates rangedfrom about 0.1 to 0.23 gallons per minute. Thisjlow rate is 
generally within the range considered to be low jlow purging. Based on 
conversations with Ensafe, low jlow purge methods were used for all groundwater 
sampling. 

Also, Attachment 3 to this Response to Comments is a figure that plots arsenic versus 
iron concentrations in groundwater samples from well 1687GWOO2 (except for the 
1999 data point, for which iron was not measured). The figure shows a linear 
regression for the data, with an R-squared value of 0.957, a remarkably good 
coefficient for groundwater data of this type. The regression shows a significant 
relationship between arsenic and iron, strongly confinning the probability that the 
arsenic is present due to natural geochemical processes. 

Based on these considerations, we believe that arsenic is not site related and should 
not be considered a COC for this site. 

7. Section 11, Table 11-8. The title of this table is "VOCs Detected in Surface Soil"; Table 11-
3 is also entitled "VOCs in Surface Soil." It appears that this table should be labeled VOCs 
Detected in Subsurface Soil. Please correct this discrepancy. 

CH2M-Jones Response: 
The correct title for Table 11-8 should be HVOCS detected in Subsurface Soil." This 
correction will be made. 



8. Section 12.3.3.1, Page 12-4. The report concludes that elevated arsenic concentrations 
detected in well I012GWOO2 (128 to 253 ugIL) are from natural background sources based 
on the presence of arsenic in background grid wells and elevated iron and manganese 
concentrations in groundwater at well IOI2GW()()2. The 1999 data could not be located on 
the tables provided. Please provide this data, since it is used to conclude that arsenic in 
groundwater is not a COe. Also, the concentration of arsenic in groundwater at this well is 
2 to 4 times the maximum concentration detected in grid wells (66 ugIL). While iron and 
manganese concentrations are also many times higher than the concentrations detected at 
other wells, re-sampling of the well using low flow purging/sampling is recommended to 
confirm the results. 

CH2M-Jones Response: 
The arsenic data for 1999 were inadvertently omitted from Table 9-10. The table will 
be revised to include the 1999 arsenic results. Also, Attachment 4 to this Response 
to Comments is a figure that plots arsenic versus iron concentrations in groundwater 
samples collected at SMWU 12. The figure shows a linear regression for the data, 
with an R-squared value of 0.8159, which is a remarkably good coefficient for 
groundwater data of this type. 

There is one outlier in the data set. When the outlier is removed from the regression 
analysis, the arsenic versus iron concentrations have an even stronger relationship 
with an R-squared value of 0.9707, which is an exceptionally strong correlation 
coefficient (See Attachment 5). 

These regression analyses show a strongly significant relationship between arsenic 
and iron, strongly confirming the probability that the arsenic is present due to 
natural geochemical processes. 

Based on these considerations, we believe that arsenic is not site related and should 
not be considered a cac for this site. 

9. SedioR 12.3.:U, Page 12 S. The repeR states that E1ie1,ias (ealelllatea THQs) are aet a cae 
lleeaase (1) ealy the highest aeteetea vallie exeeeas the RIlC, (2) E1iexias resllltea ia a e8lleer 
risk greater th811 1 x Hl+fer lleth resiaeatial 8IIa iallllstrial reeepters, 8IIa (3) E1iexias were 
aet detestea ia the mest reeeal sampliag e'leat at well (H200 1. This aesigaatiea appears te 
lle a type, sinee ae well with this aesigaatiea was fellfla ea the tallIes. Diexias were deteetea 
in wells I!H2GWOOI 8IIa IGDIGWOO3 (5.I)J te 8.9J pieegrams per liter pgJL). These 
eeaeentratieas elleeea the RIle. The maximHm aeteetea '/alHe ·.vas reeerdea at well 
IGDIGWOO3, aeesraiag te TOOle 12 6. This tallle alse iaElieates that E1iellias were deteetea 
at this well in the mest reeefit saffijlliflg eveat (8/21191)) at a eefleefltratiefl ef 7.9J pg/L 
(whieh exeeeas the RIle). If the ealeHlatea e8lleer risk is greater th811 1 1, 19+, thefl E1iellifl 
sheHId lle a COC Hflaer the resiaefltial seeaarie. Please previde mere iflfermatiefl regarElifig 
E1iexias. 

[Note: Disregard comment 9; I leave it in for your information only. Dioxins >RBC but 
< 1 ppb need not be considered COCs. However, these facts should be pointed out in the 
uncertainties section. -ds] 



CH2M-Jones Response: 
Although this comment was included for informational purposes only, CH2M-Jones 
feels that some clarification is warranted. 

The primary criterion for SCDHEC for determining whether a chemical in 
groundwater is a cac is whether the concentrations of the chemical are above or 
below the drinking water MCL. The MCLfor dioxin in drinking water is 30 pg/L. 
None of the dioxin concentrations in groundwater samples at this site, including the 
nearby grid well, exceeded the MCL. Therefore, dioxin is not considered a cac in 
groundwater at this site. 

The tables included as Attachment 6 present the grid well concentration ranges for 
dioxins measured in Zone I, for shallow and deep groundwater (see Table 1 below). 
As can be noted in Table 1, background concentration ranges are 1.3 pg/L to 5.2 
pg/L, with a mean of 3 pg/L for shallow groundwater. Similar values for deep 
groundwater are 0.9 pg/L to 9.9 pg/L, with a mean of2.7 pg/L. In most cases, much 
of the concentrations in these estimated values result simply from summing up the 
values represented by half the detection limit. The TEF values calculated based on 
actual detected concentrations (= or j flagged) are much lower than those shown in 
the attached tables. 

The estimated TEQ values in site wells at SWMU 12 ranged (Table 2) between 1.5 
pg/L to 4.7 pg/L, with a mean value of 2. I pg/L. The last round of samples for two 
of the three wells are non-detects and the one detect is at 2 pg/L. The average 
background concentration is at 3 pg/L. These values are all well below the MCL. 
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Attachment 2 
(1 of 3) FifUJ.L ComprtiulnslW! SampLilfg and AlrDiYsis I'IlUI 

Naval &u~ C1uutntOIl 

August 30. 1994 

FIgure 6-1 

Groundwater Sampling Form 

Groundwater 15_ 10: 

PAOJECT ...... E: NAVAL BASE CHARLESTON JO' NO: 2908-08440 OAT1!: I jU./tt" 
WiEUOO.; NBC II (Pi' &w 00;;). 0.1 LOCATION: ZQNE I 
WU TH!JI CONDmONS: (.,-cJ~ AMlIIIHT TtMI': .5.)' 

R~"': I'tRSONNa; LESTER. 'J\ 11. 

PUR __ 
SAIM\JHG OEVlCl! 

Ty •• _.,PERISTAL TIC PUMPITEFLON TUBING r~ dtV*CI' S 

How WN th* at'<lic:l decOlt"mmatM' N/A How ... ., mt~. d*=ontttl'ltnahQ1 A 

How 'IIt.a, me ..". GHDnlJmu'tltH 1 :1 ;iTE!: D-\:Q!::l How wu tn. 11M ~ontl~tedl M 

l,VhIl:i'\ .,...,. wU DrevaoliSty purg.G 1 NSCII Whtcn Wd w ... M~SW lIamtMd1 E 

IMnAL W£ll VOLUME: PUAGING 

WiMf dr.met.r '1(\.1 2 lime stattt-d IS33 - ,'OJ 

S:J(kUD Ift.J 
Vol __ 4.e i,/s 

Ceolft fG aGttem of .... from roc tfu 15.51 COmtneml CHt w .. Rttcoverv 

eltOtr'to wa-t.r surfac. tram TOC {ft.} .5.80 OtDt1'l to .at« Ift.l 5.80 

llf19Ul 0' w.tt' !ft.' 't.71 CQmtUIUOft I'ffli "7.1/ 

~.Ialum. of W*flf' Itt.I Additianel c.wnm..... 

t;-.. J I. \. SitCQPMI CehctH:: S_ I ",S'" 
AIftO\KK Of ~ ''C tHmom of wN (ft..) - ,.J.i 

• ' .. · ...... IIIl .. ,' ..... a . 
,N·SITU TUTmO 110M: ~ J~'~ ,S" t'O' ...0...-- - - -

, _..l- -1.. -!- • -L- 1 -- ----- -
Wd Votutn. IL.c",.., I,M., ~ /.4 J .~ -:1L - - - - -"- .lJ!i... ::fJ!. 3.:!.1 Nfl - -- -
OlIO< - -- - - - - -
.... ,"""'" 7,£~ 7.lJ '1,11 7, If - - - - - - -
C;;~tY'~1 '1$10 Vo1O ~'" '11'10 - - - - - - -
Witt" r~l·O ,,,7 It' ,.. " - -- - - - - -
_ .......... u 5.to t.IO .!:!!. 1d!.. 
IIOTtS, 1 fl. Ien9m ., .... • O.0IJ7 "" at o~., ..... 1 It. ,_.t" . (I.(/U It' Of CI. , ..... T __ -,_.- --
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Attachment 2 
(2 of 3) 

Final Comprtlwlsivt Sampling and ArwlysiJ PlaJI 
Naval BasI! OtarltSJil,R 

August 30, ~ 

FIGURE 6-1 

Groundwater Form 

Groundwater 10: NBCI\ 
JOB No: ____ _ 

~~~!:L~~:.__'7T___;f_-----LOCATION: .::Z.;;.ON:.::E:;.;I:.-___ -~ 
CONDITIONS: 

EWEDBY' 

DEVICE 

_ the __ 1IaI, .. 1aIed1 J:..!Pea..! .::.;CSAPo.lQI;; __ _ 

_ the Ina doconIlImonaIed t;.iP!f~CSAP~---_ 

. __ prlYiouslyr:uged? NBCI\ tF7.-q21 

IDeclIIt"'baItAIm of_ from TOC (11.),--:.$.':;0::"'>$.",-/ __ _ 

10000th",·_aurlIce from TOC (1l)--,7.:;..o • .:~..:..7 __ _ 

1'-""111'" of_ (ft.) ?,r[? 
/VcIo;.". ,ot WlIiIer (n. 1 -

(gal.) (..1 
/Amal1.II'lI0I1I8dImeI_ at baItAIm 01_ (Il,-I .... 4/n..t== __ 

IIN.$lmITESTING 

T ............. (dclg.C) 

iOtotlll,"_(Il.) 

TIme: -
------

I:;AIM"'~JNG oEVIce 

I How' was the d_ deconlamlnata<f? J:.!Pei';t;C."SA=P __ _ 

IHaHwas 1""1Ine __ QP!u,.r l<.;CSAP= __ --. _ 

_ was pm\c:1Usly SIIIIlI'Ie<I7 NBCI\ J,Y '1 -If"} I 

Slat! J30~ 

F'1IliIh I. p.. 

I FT. LEHGTH Of 4" ..... 0.08711 or O.Ci6 gal. I IlIengIh T equals 0.1l22It or 0.11 gal. 
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In BllkC'kgllolJnd Wells Zone I 



Attachment 6 
Table 2: TEQs in Groundwater at SWMU 12 - Zone I 

STATION 10 SAMPLE 10 SAMPLE TEQ QUAL UNITS SAMPLE 
DATE . TYPE 

N 1012GWOOl i012G~00101; 12.JUn.95; 4.7 : = j pglL 
..... __ ......•..... ... ...-.-.......... 1.......... .. .......,..... ... .. .1.... ...1 ... _._. .... ..... .._.. ... . 
... JQ:12GW001. c2.12GW001 04 ~09.~~~.,._ 2. 7 .L.lLiJ.~...- .... t:L ... . 

1012GW002 . 012GW00204: 04·Sep·96 . .1.5 i _ = _N!:.._._ ... .l:I __ .... . 

:g~~~~~;%~~g~%t~~··;+~=f·-g·· ··~~t···~ff·· 
Mean of detects + non-detects at V2-value 2.1 I I 
Max of detects : 4.7 I I 
Minimum of detects , 1.5 1 


	Corrective Measures Study Work Plan, Zone I, Charleston Naval Complex SC (May 2002)
	Certification
	Contents
	Acronyms and Abbreviations
	Introduction
	CMS Work Plan for AOC 671
	CMS Work Plan for AOCs 672 & 673
	CMS Work Plan for AOCs 675, 676, and 677
	CMS Work Plan for AOCs 678 & 679
	CMS Work Plan for AOC 680
	CMS Work Plan for AOC 681
	CMS Work Plan for AOC 685
	CMS Work Plan for AOC 687/SWMU 16 
	CMS Work Plan for AOC 688
	CMS Work Plan for AOCs 689 & 690
	CMS Work Plan for SWMU 12
	CMS Work Plan for SWMU 177/RTC
	Zone I CMS Work Plan Summary
	References
	Thallium and Arsenic Concentrations
	Data Validation Summary
	UCL 95% Calculations
	Response to Comments


